SEQUENZPROTOKOLL 

<110> BASF Aktiengesellschaft 

<120> MetP 

<130> M/43126 
<140> 

<141> 

<160> 66 

<210> .1 
<211> 984 
<212> DNA 

<213> corynebacterium diphteriae 

<220> 
<221> CDS 
^222> (1) . • (981) 
23> RDI01260 



<400> 1 
atg tct 
Met Ser 
1 


gca 
Ala 


caa 
Gin 


ccg 
Pro 
5 


eta 
Leu 


cct 
Pro 


get 
Ala 


gcg 
Ala 


tat 
Tyr 
10 


cag 
Gin 


cgc aca 
Arg Thr 


ate 
He 


acc gat 
Thr Asp 
15 


48 


gtc 
Val 


att 
lie 


tec 
Ser 


atg 
Met 
20 


cca 
Pro 


aca 
Thr 


ccg 
Pro 


ggc 
Gly 


cag 
Gin 
25 


gtt 

Val 


ccg 
Pro 


ttt tct 
Phe Ser 


gta 
Val 
30 


gag ttt 
Glu Phe 


96 


aug 
Met 


ccg 
Pro 


cca 
Pro 
35 


cga 
Arg 


gat 
Asp 


gag 
Glu 


gca 
Ala 


gca 
Ala 
40 


gaa 
Glu 


gag 
Glu 


cga 
Arg 


etc tgg 
Leu Trp 
45 


aaa 
Lys 


gec gee 
Ala Ala 


144 


gaa 
Glu 


gca 
Ala 
50 


ttt 
Phe 


cac 
His 


gac 
Asp 


tta 
Leu 


gga 
Gly 
55 


gec 
Ala 


tct 
Ser 


ttt 
Phe 


gtc 
Val 


tec gtt 
Ser Val 
60 


act 
Thr 


tat ggt 
Tyr Gly 


192 


£ca 
|la 
mss 


ggc 
Gly 


gga 

Gly 


tct 
Ser 


age 
Ser 


cgc 
Arg 
70 


gag 
Glu 


cgc 
Arg 


aca 
Thr 


atg 
Met 


cgt 
Arg 
75 


gtc gcg 
Val Ala 


cac 
His 


aag ctt 
Lys Leu 
80 


240 


tct 
Ser 


cgt 
Arg 


cat 
His 


ccg 
Pro 


ttg 
Leu 
85 


acc 
Thr 


acg 
Thr 


etc 
Leu 


gtt 
Val 


cat 
His 
90 


etc 
Leu 


acg ctt 
Thr Leu 


gtg 

Val 


gaa cac 
Glu His 
95 


288 


acc 
Thr 


caa 
Gin 


gaa 
Glu 


gaa 
Glu 
100 


tta 
Leu 


gaa 
Glu 


gaa 
Glu 


att 
lie 


ctg 
Leu 
105 


tgc 
Cys 


act 
Thr 


tat gcg 
Tyr Ala 


tec 
Ser 
110 


cac ggg 
His Gly 


336 


ttg 
Leu 


tct 
Ser 


aac 
Asn 
115 


tta 
Leu 


ctt 
Leu 


gec 
Ala 


ttg 
Leu 


cga 
Arg 
120 


ggc 

Gly 


gat 
Asp 


ccc 
Pro 


cct ggc 
Pro Gly 
125 


act 
Thr 


gac ccg 
Asp Pro 


384 


atg 
Met 


get 
Ala 
130 


ccg 
Pro 


tgg 
Trp 


gtc 
Val 


cct 
Pro 


acc 
Thr 
135 


gca 
Ala 


ggc 

Gly 


ggc 

Gly 


eta 
Leu 


gat tat 
Asp Tyr 
140 


gee 
Ala 


aaa gat 
Lys Asp 


432 


ttg 
Leu 
145 


ate 
He 


gac 
Asp 


etc 
Leu 


gtg 
Val 


cgc 
Arg 
150 


aag 
Lys 


act 
Thr 


gag 
Glu 


cag 
Gin 


acc 
Thr 
155 


teg cac 
Ser His 


ttt 
Phe 


cag gta 
Gin Val 
160 


480 



gga att get agt ttc cca gaa ggg cac tac cga gcg cct age att gag 
Gly lie Ala Ser Phe Pro Glu Qly His Tyr Arg Ala Pro Ser lie Glu 
165 170 175 



528 



gcg gat acg caa ttt aca ttg gaa aag ctg cga get ggc gca gag ttt 
Ala Asp Thr Gin Phe Thr Leu Glu Lys Leu Arg Ala Gly Ala Glu Phe 
180 185 190 



576 



teg att acc cag atg ttt ttt gat gtc gat cac tat tta cga ctg cga 
Ser lie Thr Gin Met Phe Phe Asp Val Asp His Tyr Leu Arg Leu Arg 
195 200 205 



624 



gat cgc ttg gtt aag gcg gat cct gaa cat gga tea aag ccg ate ate 
Asp Arg Leu Val Lys Ala Asp Pro Glu His Gly Ser Lys Pro lie lie 
210 215 220 



672 



cca gga ctt atg ccc att acc age ttg agg teg gtt cgt agg cag atg 
Pro Gly Leu Met Pro He Thr Ser Leu Arg Ser Val Arg Arg Gin Met 
225 230 235 240 



a tta gca ggt gec acc ttg cct aag get tta gaa aaa egg ctt etc 
u Leu Ala Gly Ala Thr Leu Pro Lys Ala Leu Glu Lys Arg Leu Leu 
245 250 255 



720 



768 



gac gca gcg cgc ggc gat gag gaa get cat cgc ggc gat att cgc aaa 
Asp Ala Ala Arg Gly Asp Glu Glu Ala His Arg Gly Asp He Arg Lys 
260 265 270 



816 



gta gga ate gaa gtc act act gag atg gca cag cgt ctt att tct gaa 
Val Gly He Glu Val Thr Thr Glu Met Ala Gin Arg Leu He Ser Glu 
275 280 285 



864 



ggg ate cca gac ate cat ttc atg acc atg aat tat gtt cga gcg acc 
Gly He Pro Asp He His Phe Met Thr Met Asn Tyr Val Arg Ala Thr 
290 295 300 



912 



caa gaa gta etc eat aat etc ggc atg gcg ccc gcg tgg gga aca cag 
Gin Glu Val Leu His Asn Leu Gly Met Ala Pro Ala Trp Gly Thr Gin 
305 310 315 320 



# 



a ggc cac gac get att cgc taa 
n Gly His Asp Ala He Arg 
325 



960 



984 



<210> 2 
<211> 327 
<212> PRT 

<213> corynebacterium diphteriae 
<400> 2 

Met Ser Ala Gin Pro Leu Pro Ala Ala Tyr Gin Arg Thr He Thr Asp 
1 5 10 15 

Val He Ser Met Pro Thr Pro Gly Gin Val Pro Phe Ser Val Glu Phe 
20 25 30 

Met Pro Pro Arg Asp Glu Ala Ala Glu Glu Arg Leu Trp Lys Ala Ala 
35 40 45 

Glu Ala Phe His Asp Leu Gly Ala Ser Phe Val Ser Val Thr Tyr Gly 
50 55 60 



Ala Gly Gly Ser Ser Arg Glu Arg Thr Met Arg Val Ala His Lys Leu 
65 70 75 80 

Ser Arg His Pro Leu Thr Thr Leu Val His Leu Thr Leu Val Glu His 
85 90 95 

Thr Gin Glu Glu Leu Glu Glu lie Leu Cys Thr Tyr Ala Ser His Gly 
100 105 110 

Leu Ser Asn Leu Leu Ala Leu Arg Gly Asp Pro Pro Gly Thr Asp Pro 
115 120 125 

Met Ala Pro Trp Val Pro Thr Ala Gly Gly Leu Asp Tyr Ala Lys Asp 
130 135 140 

Leu lie Asp Leu Val Arg Lys Thr Glu Gin Thr Ser His Phe Gin Val 
145 150 155 160 



Gly He Ala Ser Phe Pro Glu Gly His Tyr Arg Ala Pro Ser lie Glu 
165 170 175 



a Asp Thr Gin Phe Thr Leu Glu Lys Leu Arg Ala Gly Ala Glu Phe 
180 185 190 



Ser He Thr Gin Met Phe Phe Asp Val Asp His Tyr Leu Arg Leu Arg 
195 200 205 

Asp Arg Leu Val Lys Ala Asp Pro Glu His Gly Ser Lys Pro He He 
210 215 220 

Pro Gly Leu Met Pro He Thr Ser Leu Arg Ser Val Arg Arg Gin Met 
225 230 235 240 

Glu Leu Ala Gly Ala Thr Leu Pro Lys Ala Leu Glu Lys Arg Leu Leu 
245 250 255 

Asp Ala Ala Arg Gly Asp Glu Glu Ala His Arg Gly Asp He Arg Lys 
260 265 270 



m 



^al Gly He Glu Val Thr Thr Glu Met Ala Gin Arg Leu He Ser Glu 
275 280 285 



ly He Pro Asp He His Phe Met Thr Met Asn Tyr Val Arg Ala Thr 
290 295 300 



Gin Glu Val Leu His Asn Leu Gly Met Ala Pro Ala Trp Gly Thr Gin 
305 310 315 320 

Gin Gly His Asp Ala He Arg 
325 



<210> 3 

<211> 924 

<212> DNA 

<213> Streptomyces lividans 

<220> 
<221> CDS 
<222> (1) . • (921) 
<223> RSV00084 



<400> 3 

atg gcc etc gga acc gca age acg agg acg gat cgc gec cgc acg gtg 
Met Ala Leu Gly Thr Ala Ser Thr Arg Thr Asp Arg Ala Arg Thr Val 
1 5 10 15 



48 



cgt gac ate etc gee acc ggc aag acg acg tac teg ttc gag ttc teg 
Arg Asp lie Leu Ala Thr Gly Lys Thr Thr Tyr Ser Phe Glu Phe Ser 
20 25 30 



96 



gcg ccg aag acg ccc aag ggc gag aag aac etc tgg age gcg ctg egg 
Ala Pro Lys Thr Pro Lys Gly Glu Lys Asn Leu Trp Ser Ala Leu Arg 
35 40 45 



144 



egg gtc gag gcc gtg gcc ccg gac ttc gtc tec gtg acc tac ggc gcc 
Arg Val Glu Ala Val Ala Pro Asp Phe Val Ser Val Thr Tyr Gly Ala 
50 55 60 



192 




ggc ggc tec acg cgc gcc ggc acg gtc cgc gag acc cag cag ate gtc 240 
Gly Gly Ser Thr Arg Ala Gly Thr Val Arg Glu Thr Gin Gin lie Val 
65 70 75 80 



c gac acc acg ctg acc ccg gtg gcc cac etc acc gcc gtc gac cac 288 
a Asp Thr Thr Leu Thr Pro Val Ala His Leu Thr Ala Val Asp His 
85 90 95 



tec gtc gcc gag ctg cgc aac ate ate ggc cag tac gcc gac gcc ggg 
Ser Val Ala Glu Leu Arg Asn lie lie Gly Gin Tyr Ala Asp Ala Gly 
100 105 110 



336 



ate cgc aac atg ctg gcc gtg cgc ggc gac ccg ccc ggc gac ccg aac 
lie Arg Asn Met Leu Ala Val Arg Gly Asp Pro Pro Gly Asp Pro Asn 
115 120 125 



384 



gcc gac tgg ate gcg cac ccc gag ggc ctg acc tac gcg gcc gaa ctg 
Ala Asp Trp lie Ala His Pro Glu Gly Leu Thr Tyr Ala Ala Glu Leu 
130 135 140 



432 



gtc agg etc ate aag gag teg gga gac ttc tgc gtc ggc gtc gcc gcc 
Val Arg Leu lie Lys Glu Ser Gly Asp Phe Cys Val Gly Val Ala Ala 
145 150 155 160 



ccc gag atg cac ccg cgc tec gcc gac tgg gac acg gac gtc acg 
e Pro Glu Met His Pro Arg Ser Ala Asp Trp Asp Thr Asp Val Thr 
165 170 175 



480 



528 



aac ttc gtc gac aag tgc egg gcc ggc gcc gac tac gcc ate acc cag 
Asn Phe Val Asp Lys Cys Arg Ala Gly Ala Asp Tyr Ala He Thr Gin 
180 185 190 



576 



atg ttc ttc cag ccc gac tec tac etc egg ctg cgc gac egg gtc gcc 
Met Phe Phe Gin Pro Asp Ser Tyr Leu Arg Leu Arg Asp Arg Val Ala 
195 200 205 



624 



gcg gcc ggc tgc gcg acc ccg gtc att ccc gag gtc atg ccg gtg acc 
Ala Ala Gly Cys Ala Thr Pro Val He Pro Glu Val Met Pro Val Thr 
210 215 220 



672 



agt gtg aag atg ctg gag agg ttg ccg aag etc age aac gcc teg ttc 
Ser Val Lys Met Leu Glu Arg Leu Pro Lys Leu Ser Asn Ala Ser Phe 
225 230 235 240 



720 



ccg gcg gag ctg aaa gag egg ate etc aca gcc aag gac gat ccg gcg 
Pro Ala Glu Leu Lys Glu Arg He Leu Thr Ala Lys Asp Asp Pro Ala 



768 



245 



250 



255 



get gta cgc teg ate ggc ate gag ttc gee acg gag ttc tgc gcg egg 816 
Ala Val Arg Ser lie Gly He Glu Phe Ala Thr Glu Phe Cys Ala Arg 
260 265 270 

ctg ctg gee gag gga gtg cca gga ctg cac ttc ate acg etc aac aac 864 
Leu Leu Ala Glu Gly Val Pro Gly Leu His Phe He Thr Leu Asn Asn 
275 280 285 

tec acg gcg acg ctg gaa ate tac gag aac ctg ggc ctg cac cac cca 912 
Ser Thr Ala Thr Leu Glu He Tyr Glu Asn Leu Gly Leu His His Pro 
290 295 300 

ccg egg gee tag 924 

Pro Arg Ala 

305 



m 



<210> 4 
211> 307 
12 > PRT 

13> Streptomyces lividans 



<400> 4 

Met Ala Leu Gly Thr Ala Ser Thr Arg Thr Asp Arg Ala Arg Thr Val 
15 10 15 

Arg Asp He Leu Ala Thr Gly Lys Thr Thr Tyr Ser Phe Glu Phe Ser 
20 25 30 

Ala Pro Lys Thr Pro Lys Gly Glu Lys Asn Leu Trp Ser Ala Leu Arg 
35 40 45 

Arg Val Glu Ala Val Ala Pro Asp Phe Val Ser Val Thr Tyr Gly Ala 
50 55 60 



Gly Gly Ser Thr Arg Ala Gly Thr Val Arg Glu Thr Gin Gin He Val 
65 70 75 80 



^^se 



a Asp Thr Thr Leu Thr Pro Val Ala His Leu Thr Ala Val Asp His 
85 90 95 



er Val Ala Glu Leu Arg Asn He He Gly Gin Tyr Ala Asp Ala Gly 
100 105 no 



He Arg Asn Met Leu Ala Val Arg Gly Asp Pro Pro Gly Asp Pro Asn 
115 120 125 

Ala Asp Trp He Ala His Pro Glu Gly Leu Thr Tyr Ala Ala Glu Leu 
130 135 140 

Val Arg Leu He Lys Glu Ser Gly Asp Phe Cys Val Gly Val Ala Ala 
145 150 155 160 

Phe Pro Glu Met His Pro Arg Ser Ala Asp Trp Asp Thr Asp Val Thr 
165 170 175 

Asn Phe Val Asp Lys Cys Arg Ala Gly Ala Asp Tyr Ala He Thr Gin 
180 185 190 



Met Phe Phe Gin Pro Asp Ser Tyr Leu Arg Leu Arg Asp Arg Val Ala 
195 200 205 



Ala Ala Gly Cys Ala Thr Pro Val lie Pro Glu Val Met Pro Val Thr 
210 215 220 



Ser Val Lys Met Leu Glu Arg Leu Pro Lys Leu Ser Asn Ala Ser Phe 
225 230 235 240 

Pro Ala Glu Leu Lys Glu Arg lie Leu Thr Ala Lys Asp Asp Pro Ala 
245 250 255 

Ala Val Arg Ser lie Gly lie Glu Phe Ala Thr Glu Phe Cys Ala Arg 
260 265 270 

Leu Leu Ala Glu Gly Val Pro Gly Leu His Phe lie Thr Leu Asn Asn 
275 280 285 

Ser Thr Ala Thr Leu Glu lie Tyr Glu Asn Leu Gly Leu His His Pro 
290 295 300 



Pro Arg Ala 
05 



<210> 5 
<211> 924 
<212> DNA 

<213> Streptomyces coelicolor 

<220> 
<221> CDS 
<222> (1) . . (921) 
<223> RSX01699 



<400> 5 
atg gcc 
Met Ala 
1 


etc 
Leu 


gga 
Gly 


acc 
Thr 
5 


gca 
Ala 


age 
Ser 


acg 
Thr 


agg acg gat cgc 
Arg Thr Asp Arg 
10 


gcc 
Ala 


cgc 
Arg 


acg 
Thr 
15 


gtg 
Val 


48 


cgt 
Arg 


gac 

Asp 


ate 
lie 


etc 
Leu 
20 


gcc 
Ala 


acc 
Thr 


ggc 

Gly 


aag 
Lys 


acg acg tac teg 
Thr Thr Tyr Ser 
25 


ttc 
Phe 


gag 
Glu 
30 


ttc 
Phe 


teg 
Ser 


96 


fia 


ccg 
Pro 


aag 
Lys 
35 


acg 
Thr 


ccc 
Pro 


aag 
Lys 


ggc 
Gly 


gag 
Glu 
40 


agg aac etc tgg 
Arg Asn Leu Trp 


age 
Ser 
45 


gcg 
Ala 


ctg 
Leu 


egg 
Arg 


144 


egg 
Arg 


gtc 
Val 
50 


gag 
Glu 


gcc 
Ala 


gtg 
Val 


gcc 
Ala 


ccg 
Pro 
55 


gac 
Asp 


ttc gtc tec gtg 
Phe Val Ser Val 
60 


acc 
Thr 


tac 
Tyr 


ggc 
Gly 


gcc 
Ala 


192 


ggc 
Gly 
65 


ggc 
Gly 


tec 
Ser 


acg 
Thr 


cgc 
Arg 


gcc 
Ala 
70 


ggc 
Gly 


acg 
Thr 


gtc cgc gag acc 
Val Arg Glu Thr 
75 


cag 
Gin 


cag 
Gin 


ate 
He 


gtc 
Val 
80 


240 


gcc 
Ala 


gac 
Asp 


acc 
Thr 


acg 
Thr 


ctg 
Leu 
85 


acc 
Thr 


ccg 
Pro 


gtg 
Val 


gcc cac etc acc 
Ala His Leu Thr 
90 


gcc 
Ala 


gtc 
Val 


gac 
Asp 
95 


cac 
His 


288 


tec 
Ser 


gtc 
Val 


gcc 
Ala 


gag 
Glu 
100 


ctg 
Leu 


cgc 
Arg 


aac 
Asn 


ate 
He 


ate ggc cag tac 
He Gly Gin Tyr 
105 


gcc 
Ala 


gac 
Asp 
110 


gcc 
Ala 


ggg 

Gly 


336 


ate 


cgc 


aac 


atg 


ctg 


gcc 


gtg 


cgc 


ggc gac ccg ccc 


ggc 


gac 


ccg 


aac 


3 84 



lie Arg Asn Met Leu Ala Val Arg Gly Asp Pro Pro Qly Asp Pro Asn 
115 120 125 



gcc gac tgg ate gcg cac ccc gag ggc ctg acc tac gcg gec gaa ctg 
Ala Asp Trp lie Ala His Pro Glu Gly Leu Thr Tyr Ala Ala Glu Leu 
130 135 140 



432 



gtc agg etc ate aag gag teg ggc gac ttc tgc gtc ggc gtc gcg gcc 
Val Arg Leu He Lys Glu Ser Gly Asp Phe Cys Val Gly Val Ala Ala 
145 150 155 160 



480 



ttc ccc gag atg cac ccg cgc tec gcc gac tgg gac acg gac gtc acg 
Phe Pro Glu Met His Pro Arg Ser Ala Asp Trp Asp Thr Asp Val Thr 
165 170 175 



528 



aac ttc gtc gac aag tgc egg gcc ggc gcc gac tac gcc ate acc cag 
Asn Phe Val Asp Lys Cys Arg Ala Gly Ala Asp Tyr Ala He Thr Gin 
180 185 190 



576 




atg ttc ttc cag ccc gac tec tat etc egg ctg cgc gac egg gtc gcc 624 
let Phe Phe Gin Pro Asp Ser Tyr Leu Arg Leu Arg Asp Arg Val Ala 
195 200 205 

gcg gcc ggc tgc gcg acc ccg gtc ate ccc gag gtc atg ccg gtg acc 672 
Ala Ala Gly Cys Ala Thr Pro Val He Pro Glu Val Met Pro Val Thr 
210 215 220 



agt gtg aag atg ctg gag agg ttg ccg aag etc age aac gcc teg ttc 
Ser Val Lys Met Leu Glu Arg Leu Pro Lys Leu Ser Asn Ala Ser Phe 



720 



225 



230 



235 



240 



ccg gcg gag ttg aaa gag egg ate etc aca gcc aag gac gat ccg gcg 
Pro Ala Glu Leu Lys Glu Arg He Leu Thr Ala Lys Asp Asp Pro Ala 
245 250 255 



768 



get gta cgc teg ate ggc ate gag ttc gcc acg gag ttc tgc gcg egg 
Ala Val Arg Ser He Gly He Glu Phe Ala Thr Glu Phe Cys Ala Arg 
260 265 270 



w 



tg ctg gcc gag gga gtg cca gga ctg cac ttc ate acg etc aac aac 
u Leu Ala Glu Gly Val Pro Gly Leu His Phe He Thr Leu Asn Asn 
275 280 285 



tec acg gcg acg ctg gaa ate tac gag aac ctg ggc ctg cac cac cca 
Ser Thr Ala Thr Leu Glu He Tyr Glu Asn Leu Gly Leu His HiB Pro 
290 295 300 



816 



864 



912 



ccg egg gcc tag 
Pro Arg Ala 
305 



924 



<210> 6 
<211> 307 
<212> PRT 

<213> Streptomyces coelicolor 
<400> 6 

Met Ala Leu Gly Thr Ala Ser Thr Arg Thr Asp Arg Ala Arg Thr Val 
15 10 15 

Arg Asp He Leu Ala Thr Gly Lys Thr Thr Tyr Ser Phe Glu Phe Ser 



20 



25 



30 



Ala Pro Lys Thr Pro LyB <31y Glu Arg Asn Leu Trp Ser Ala Leu Arg 
35 40 45 

Arg Val Glu Ala Val Ala Pro Asp Phe Val Ser Val Thr Tyr Gly Ala 
50 55 60 

Gly Gly Ser Thr Arg Ala Gly Thr Val Arg Glu Thr Gin Gin lie Val 
65 70 75 80 

Ala Asp Thr Thr Leu Thr Pro Val Ala His Leu Thr Ala Val Asp His 
85 90 95 

Ser Val Ala Glu Leu Arg Asn lie lie Gly Gin Tyr Ala Asp Ala Gly 
100 105 110 

lie Arg Asn Met Leu Ala Val Arg Gly Asp Pro Pro Gly Asp Pro Asn 
115 120 125 



la Asp Trp lie Ala His Pro Glu Gly Leu Thr Tyr Ala Ala Glu Leu 
130 135 140 



al Arg Leu He Lys Glu Ser Gly Asp Phe Cys Val Gly Val Ala Ala 
145 150 155 160 

Phe Pro Glu Met His Pro Arg Ser Ala Asp Trp Asp Thr Asp Val Thr 
165 170 175 

Asn Phe Val Asp Lys Cys Arg Ala Gly Ala Asp Tyr Ala He Thr Gin 
180 185 190 

Met Phe Phe Gin Pro Asp Ser Tyr Leu Arg Leu Arg Asp Arg Val Ala 
195 200 205 

Ala Ala Gly Cys Ala Thr Pro Val He Pro Glu Val Met Pro Val Thr 
210 215 220 



Ser Val Lys Met Leu Glu Arg Leu Pro Lys Leu Ser Asn Ala Ser Phe 
225 230 235 240 



o Ala Glu Leu Lys Glu Arg He Leu Thr Ala Lys Asp Asp Pro Ala 
245 250 255 



Ala Val Arg Ser He Gly He Glu Phe Ala Thr Glu Phe Cys Ala Arg 
260 265 270 

Leu Leu Ala Glu Gly Val Pro Gly Leu His Phe He Thr Leu Asn Asn 
275 280 285 

Ser Thr Ala Thr Leu Glu lie Tyr Glu Asn Leu Gly Leu His His Pro 
290 295 300 



Pro Arg Ala 
305 



<210> 7 
<211> 891 
<212> DNA 

<213> Aquifex aeolicus 



<220> 



<221> CDS 

<222> (1) . . (888) 

<223> RAA00346 



<400> 7 

atg aaa ata gga gat ata ctg agg aaa gga gtt ttc agt att tct ttt 48 

Met Lys lie Gly Asp lie Leu Arg Lys Gly Val Phe Ser lie Ser Phe 
15 10 15 

gag ttc ttt cca ccg aag act gaa gag gga gaa aga cag etc ttt gaa 96 
Qlu Phe Phe Pro Pro Lys Thr Glu Glu Gly Glu Arg Gin Leu Phe Glu 
20 25 30 



act ata agg aaa ctt gag &aa tta aat cct act ttt gta tec gtt act 
Thr lie Arg Lys Leu Glu Lys Leu Asn Pro Thr Phe Val Ser Val Thr 
35 40 45 



144 




tac ggg gca ggt ggt teg act aga gat aga act agg aat ata gta cag 192 
Tyr Gly Ala Gly Gly Ser Thr Arg Asp Arg Thr Arg Asn He Val Gin 
50 55 60 



a ata cac gag gaa act aac etc acc gtt atg gca cac etc ace tgt 240 
s He His Glu Glu Thr Asn Leu Thr Val Met Ala His Leu Thr Cys 
65 70 75 80 



ata gca cac acg aga gag gag ctt att gat ate ctt caa gat tac aaa 
He Ala His Thr Arg Glu Glu Leu He Asp He Leu Gin Asp Tyr Lys 
85 90 95 



288 



aac ata ggt ata gag aac att etc get ttg agg ggg gac gtt ccg agg 
Asn He Gly He Glu Asn He Leu Ala Leu Arg Gly Asp Val Pro Arg 
100 105 110 



336 




gac aaa ccg gac tgg aga ccg ccg aag ggt gcg tgc aag tat gca aaa 384 
Asp Lys Pro Asp Trp Arg Pro Pro Lys Gly Ala Cys Lys Tyr Ala Lys 
115 120 125 

gag etc gta gaa ctg ate agg aag gag ttc gga gac tgg ttt tct ate 432 
Glu Leu Val Glu Leu He Arg Lys Glu Phe Gly Asp Trp Phe Ser He 
130 135 140 

a gtg get tct tat cct gaa gga cat ccg gaa tea ccg aac etc gag 480 
y Val Ala Ser Tyr Pro Glu Gly His Pro Glu Ser Pro Asn Leu Glu 
145 150 155 160 



tgg gaa gtg aag tac ttt aag gaa aag gta gag gca ggt gca gac ttc 
Trp Glu Val Lys Tyr Phe Lys Glu Lys Val Glu Ala Gly Ala Asp Phe 
165 170 175 



528 



teg att act cag atg ttt ttc gtg aac gat tac tac tac agg ttt gtg 
Ser He Thr Gin Met Phe Phe Val Asn Asp Tyr Tyr Tyr Arg Phe Val 
180 185 190 



576 



gaa atg tgc aaa aat gca ggg ata gat ata tct ata att ccg gga att 
Glu Met Cys Lys Asn Ala Gly He Asp He Ser He He Pro Gly He 
195 200 205 



624 



atg cct att act aac ttc aaa cag ata aga aag ttt get tct ctt tgc 
Met Pro He Thr Asn Phe Lys Gin He Arg Lys Phe Ala Ser Leu Cys 
210 215 220 



672 



gga gcg acg att cca cag agt ctt ata gaa aag ctt gaa aaa gtg gag 
Gly Ala Thr He Pro Gin Ser Leu He Glu Lys Leu Glu Lys Val Glu 



720 




225 230 . 235 240 

gat aaa ccg gaa gaa gta aaa aag ata ggg att gag ttt gcc ata aat 768 
Asp Lys Pro Glu Glu Val Lys Lys lie Gly lie Glu Phe Ala lie Asn 
245 250 255 

cag tgt ttg gat etc ata gaa cac gga gtt ccg ggg ctt cac ttc tac 816 
Gin Cys Leu Asp Leu lie Glu His Gly Val Pro Gly Leu His Phe Tyr 
260 265 270 

act ctg aac aag tec gac gca act ttg aag ata tac gag get ata aag 864 
Thr Leu Asn Lys Ser Asp Ala Thr Leu Lys lie Tyr Glu Ala lie Lys 
275 280 285 

gat aaa ata ccg gcc cgt tea act taa 891 
Asp Lys lie Pro Ala Arg Ser Thr 
290 295 



<210> 8 
211> 296 
12 > PRT 

13> Aquifex aeollcus 
<400> 8 

Met Lys lie Gly Asp lie Leu Arg Lys Gly Val Phe Ser lie Ser Phe 
15 10 15 

Glu Phe Phe Pro Pro Lys Thr Glu Glu Gly Glu Arg Gin Leu Phe Glu 
20 25 30 

Thr lie Arg Lys Leu Glu Lys Leu Asn Pro Thr Phe Val Ser Val Thr 
35 40 45 

Tyr Gly Ala Gly Gly Ser Thr Arg Asp Arg Thr Arg Asn lie Val Gin 
50 55 60 

Lys lie His Glu Glu Thr Asn Leu Thr Val Met Ala His Leu Thr Cys 
65 70 75 80 



le Ala His Thr Arg Glu Glu Leu lie Asp lie Leu Gin Asp Tyr Lys 
85 90 95 



n lie Gly He Glu Asn He Leu Ala Leu Arg Gly Asp Val Pro Arg 
100 105 ~ 110 

Asp Lys Pro Asp Trp Arg Pro Pro Lys Gly Ala Cys Lys Tyr Ala Lys 
115 120 125 

Glu Leu Val Glu Leu He Arg Lys Glu Phe Gly Asp Trp Phe Ser He 
130 135 140 

Gly Val Ala Ser Tyr Pro Glu Gly His Pro Glu Ser Pro Asn Leu Glu 
145 150 155 160 

Trp Glu Val Lys Tyr Phe Lys Glu Lys Val Glu Ala Gly Ala Asp Phe 
165 170 * 175 

Ser He Thr Gin Met Phe Phe Val Asn Asp Tyr Tyr Tyr Arg Phe Val 
180 185 190 

Glu Met Cys Lys Asn Ala Gly He Asp He Ser He He Pro Gly He 
195 200 205 





Met Pro He Thr Asn Phe Lys Gin He Arg Lys Phe Ala Ser Leu Cys 
210 215 220 

Gly Ala Thr He Pro Gin Ser Leu He Glu Lys Leu Glu Lys Val Glu 
225 230 235 240 

Asp Lys Pro Glu. Glu Val Lys Lys He Gly He Glu Phe Ala* He Asn 
245 250 255 

Gin Cys Leu Asp Leu He Glu His Gly Val Pro Gly Leu His Phe Tyr 
260 265 270 

Thr Leu Asn Lys Ser Asp Ala Thr Leu Lys He Tyr Glu Ala He Lys 
275 280 265 

Asp Lys He Pro Ala Arg Ser Thr 
290 295 



10> 9 
11> 831 
12> DNA 
<213> Burkholderia cepacia 

<220> 
<221> CDS 
<222> (1) . . (828) 
<223> RBU14992 

<400> 9 

atg aac ccg ate gaa ctt tea ttc gaa ttc ttc ccg ccg aaa acg cag 48 

Met Asn Pro He Glu Leu Ser Phe Glu Phe Phe Pro Pro Lys Thr Gin 
1 5 10 15 

gaa ggc gtg gac aag ctg cgc gee acg cgc gec cag etc gec acg etc 96 
Glu Gly Val Asp Lys Leu Arg Ala Thr Arg Ala Gin Leu Ala Thr Leu 
20 25 30 

ag ccc aag ttc gtg tec gtc acg ttc ggc gec ggc ggc teg acg caa 144 
' s Pro Lys Phe Val Ser Val Thr Phe Gly Ala Gly Gly Ser Thr Gin 
35 40 * 45 

cag ggc acg etc gac ace gtc gtc gat atg gcg aag gaa ggg etc gaa 192 
Gin Gly Thr Leu Asp Thr Val Val Asp Met Ala Lys Glu Gly Leu Glu 
50 55 60 

gcg gcg ccg cac gtg teg tgc ate ggc teg teg aaa gag age ctg cgc 240 
Ala Ala Pro His Val Ser Cys lie Gly Ser Ser Lys Glu Ser Leu Arg 
65 70 75 80 

gec att etc aac gag tac cgc gca cat ggc ate cgc cat ate gtc gcg 288 

Ala He Leu Asn Glu Tyr Arg Ala His Gly He Arg His He Val Ala 
85 90 95 

ctg cgc ggc gat ctg ccg tec ggc atg ggc gaa gtc ggc gag ctg cgc 336 
Leu Arg Gly Asp Leu Pro Ser Gly Met Gly Glu Val Gly Glu Leu Arg 
100 105 110 



tat gcg teg gaa ctg gtg age ttt ate cgc gee gaa ttc ggc gac tgg 384 
Tyr Ala Ser Glu Leu Val Ser Phe He Arg Ala Glu Phe Gly Asp Trp 



115 



120 



125 



ttc tgc ate gag gtg gec ggc tat ccg gaa tac cac ccg cag teg cgc 432 
Phe Cys lie Glu Val Ala Gly Tyr Pro Glu Tyr His Pro Gin Ser Arg 
130 135 140 

teg ccg cgt cag gat ctg gaa aac ttc gec cgc aag gtg aag gec ggc 480 
Ser Pro Arg Gin Asp Leu Glu Asn Phe Ala Arg Lys Val Lys Ala Gly 
145 150 155 160 

gec aat teg gcg ate aca cag tac ttc ttc aat gca gac gcg tat ttc 528 
Ala Asn Ser Ala lie Thr Gin Tyr Phe Phe Asn Ala Asp Ala Tyr Phe 
165 170 175 

cgt ttc gtc gac gac gcg aga aag etc ggc gtg gac gtg ccg ate gtg 576 
Arg Phe Val Asp Asp Ala Arg Lys Leu Gly Val Asp Val Pro He Val 
180 185 190 



ccg ggc ate atg ccg ate acg aac ttc teg cag ctg atg cgt ttc teg 624 
Pro Gly He Met Pro He Thr Asn Phe Ser Gin Leu Met Arg Phe Ser 
195 200 205 




g atg tgc ggc get gaa gtg cca cgc tgg ate gcg cgc egg ctg gaa 672 
Glu Met Cys. Gly Ala Glu Val Pro Arg Trp He Ala Arg Arg Leu Glu 
210 215 220 

age ttc ggc gac gat cgc gag tea att cgc gcg ttc ggg ctg gat gtg 720 
Ser Phe Gly Asp Asp Arg Glu Ser He Arg Ala Phe Gly Leu Asp Val 
225 230 235 240 

gtg acg gac ctg tgc agg cgt ctg ate gat gcg aag gtg ccg ggc ctg 768 
Val Thr Asp Leu Cys Arg Arg Leu He Asp Ala Lys Val Pro Gly Leu 
245 250 255 

cac ttc tac acg eta aac ggc gca gcg gcg ace aag gcg ate tgc gaa 816 
His Phe Tyr Thr Leu Asn Gly Ala Ala Ala Thr Lys Ala He Cys Glu 
260 265 270 

egg ttg aac gtt taa 831 
Arg Leu Asn Val 
275 



<210> 10 
<211> 276 
<212> PRT 

<213> Burkholderia cepacia 



<400> 10 

Met Asn Pro He Glu Leu Ser Phe Glu Phe Phe Pro Pro Lys Thr Gin 
15 10 15 

Glu Gly Val Asp Lys Leu Arg Ala Thr Arg Ala Gin Leu Ala Thr Leu 
20 25 30 

Lys Pro LyB Phe Val Ser Val Thr Phe Gly Ala Gly Gly Ser Thr Gin 
35 40 45 

Gin Gly Thr Leu Asp Thr Val Val Asp Met Ala Lys Glu Gly Leu Glu 
50 55 60 

Ala Ala Pro His Val Ser Cys He Gly Ser Ser Lys Glu Ser Leu Arg 




65 70 75 80 

Ala He Leu Asn Glu Tyr Arg Ala His Gly He Arg Hie He Val Ala 
85 90 95 

Leu Arg Gly Asp Leu Pro Ser Gly Met Gly Glu Val Gly Glu Leu Arg 
100 105 110 

Tyr Ala Ser Glu Leu Val Ser Phe He Arg Ala Glu Phe Gly Asp Trp 
115 120 125 

Phe Cys He Glu Val Ala Gly Tyr Pro Glu Tyr His Pro Gin Ser Arg 
130 135 140 

Ser Pro Arg Gin Asp Leu Glu Asn Phe Ala Arg Lys Val Lys Ala Gly 
145 150 155 160 

Ala Asn Ser Ala He Thr Gin Tyr Phe Phe Asn Ala Asp Ala Tyr Phe 
165 170 175 

g Phe Val Asp Asp Ala Arg Lys Leu Gly Val Asp Val Pro He Val 
180 185 190 

Pro Gly He Met Pro He Thr Asn Phe Ser Gin Leu Met Arg Phe Ser 
195 200 205 

Glu Met Cys Gly Ala Glu Val Pro Arg Trp He Ala Arg Arg Leu Glu 
210 215 220 

Ser Phe Gly Asp Asp Arg Glu Ser He Arg Ala Phe Gly Leu Asp Val 
225 230 235 * 240 

Val Thr Asp Leu Cys Arg Arg Leu He Asp Ala Lys Val Pro Gly Leu 
245 250 255 

His Phe Tyr Thr Leu Asn Gly Ala Ala Ala Thr Lys Ala He Cys Glu 
260 265 270 

Arg Leu Asn Val 





275 


pkio> 


11 


<211> 


846 


<212> 


DNA 


<213> 


Nitrosomonas < 


<220> 




<221> 


CDS 


<222> 


(1) (843) 


<223> 


RNE02657 


<400> 


11 


atg caa tec cag aaa 


Met Gin Ser Gin Lys 


1 


5 



10 15 

ccg ccg cag aca ccg gaa ggc atg gaa aag ctg egg gca acg cgc at a 96 
Pro Pro Gin Thr Pro Glu Gly Met Glu Lys Leu Arg Ala Thr Arg lie 
20 25 30 

cag ctt get cag ttc aat ccg aag ttt ttt teg gtg acg ttt ggt gee 144 




Gin Leu Ala Gin Phe Asn Pro Lys Phe Phe Ser Val Thr Phe Gly Ala 
35 40 45 

ggc gga tec act cgt gaa cgc acg etc gaa acc gtg ctg gaa att cag 192 
Gly Gly Ser Thr Arg Glu Arg Thr Leu Glu Thr Val Leu Glu lie Gin 
50 55 SO 

gca gaa ggc tat ccg gta gcg ccc cat ctt tec tgt ate ggc tec acg 240 
Ala Glu Gly Tyr Pro Val Ala Pro His Leu Ser Cys He Gly Ser Thr 
65 70 75 80 

cgt gac aat ate cgt teg ate ctt gag aaa tat cac agt cac ggt ate 288 
Arg Asp Asn He Arg Ser lie Leu Glu Lys Tyr His Ser His Gly He 
85 90 95 

age cgc att gtg gcg eta cgt ggt gat tta ccc tec ggc atg gcg cag 336 
Ser Arg He Val Ala Leu Arg Gly Asp Leu Pro Ser Gly Met Ala Gin 
100 105 110 

gcg gga gaa ttc cgc tac gec aac gag ctg gta gca ttt ate cgc aag 384 
a Gly Glu Phe Arg Tyr Ala Asn Glu Leu Val Ala Phe He Arg Lys 
115 ~ " . 120 125 

gag ttc ggt gat acc ttc tgg ate gaa gtg gcg get tat ccg gaa tat 432 
Glu Phe Gly Asp Thr Phe Trp He Glu Val Ala Ala Tyr Pro Glu Tyr 
130 135 140 

cat cca caa gee cgc tec get ctg gag gat ttc acc aat ttc aga cga 480 
His Pro Gin Ala Arg Ser Ala Leu Glu Asp Phe Thr Asn Phe Arg Arg 
145 150 ' 155 160 



aaa gtc gaa gca ggt tec aat gca gcg att acc cag ttt ttc tat aac 528 
Lys Val Glu Ala Gly Ser Asn Ala Ala He Thr Gin Phe Phe Tyr Asn 
165 170 175 

gtg gat gee tat ctg cat ttc gta gag atg tgt gaa get gcg gat ctg 576 
Val Asp Ala Tyr Leu His Phe Val Glu Met Cys Glu Ala Ala Asp Leu 
180 185 190 



9 



at ate ccg ate gtt ccc ggc ate atg ccg ate age aaa ttt tct caa 624 
n He Pro He Val Pro Gly He Met Pro He Ser Lys Phe Ser Gin 
195 200 205 



ctg gca aga ttt teg gat ggc tgt gga gca gaa att cca cgc tgg att 672 
Leu Ala Arg Phe Ser Asp Gly Cys Gly Ala Glu He Pro Arg Trp He 
210 215 220 

cgc aga aaa ctg gaa age ttc ggt gat gat att ccg tct ate cag gca 720 
Arg Arg Lys Leu Glu Ser Phe Gly Asp Asp He Pro Ser He Gin Ala 
225 230 235 240 

ttc ggg ctg gat gtc gtc aca gcg tta tgt get cgt ctg ctg gaa gee 768 
Phe Gly Leu Asp Val Val Thr Ala Leu Cys Ala Arg Leu Leu Glu Ala 
245 250 255 

ggc gca ccc ggc ctg cat ttc tac aca etc aac tec gee gta eta ccc 816 
Gly Ala Pro Gly Leu His Phe Tyr Thr Leu Asn Ser Ala Val Leu Pro 
260 265 270 

aca aaa ate tgg caa cgc ctg ggg tta tag 846 
Thr Lys He Trp Gin Arg Leu Gly Leu 
275 280 



<210> 12 
<211> 281 
<212> PRT 

<213> Nitrosomonas europaea 
<400> 12 

Met Gin Ser Gin Lys Lye Phe Thr Pro Thr Phe Ser Phe Glu Phe Phe 
1 5 10 15 

Pro Pro Gin Thr Pro Glu Gly Met Glu Lys Leu Arg Ala Thr Arg He 
20 25 30 

Gin Leu Ala Gin Phe Asn Pro Lys Phe Phe Ser Val Thr Phe Gly Ala 
35 40 45 

Gly Gly Ser Thr Arg Glu Arg Thr Leu Glu Thr Val Leu Glu He Gin 
50 55 60 




a Glu Gly Tyr Pro Val Ala Pro His Leu Ser Cys He Gly Ser Thr 
5 70 75 80 



Arg Asp Asn He Arg Ser He Leu Glu Lys Tyr His Ser His Gly He 
85 90 95 




Ser Arg He Val Ala Leu Arg Gly Asp Leu Pro Ser Gly Met Ala Gin 
100 105 110 

Ala Gly Glu Phe Arg Tyr Ala Asn Glu Leu Val Ala Phe He Arg Lys 
115 120 125 

Glu Phe Gly Asp Thr Phe Trp He Glu Val Ala Ala Tyr Pro Glu Tyr 
130 135 140 

His Pro Gin Ala Arg Ser Ala Leu Glu Asp Phe Thr Asn Phe Arg Arg 
145 150 155 160 

Lys Val Glu Ala Gly Ser Asn Ala Ala He Thr Gin Phe Phe Tyr Asn 
165 170 175 

jal Asp Ala Tyr Leu His Phe Val Glu Met Cys Glu Ala Ala Asp Leu 
180 185 190 

Asn He Pro He Val Pro Gly He Met Pro He Ser Lys Phe Ser Gin 
195 200 205 

Leu Ala Arg Phe Ser Asp Gly Cys Gly Ala Glu He Pro Arg Trp He 
210 215 220 

Arg Arg Lys Leu Glu Ser Phe Gly Asp Asp He Pro Ser He Gin Ala 
225 230 235 240 

Phe Gly Leu Asp Val Val Thr Ala Leu Cys Ala Arg Leu Leu Glu Ala 
245 250 255 

Gly Ala Pro Gly Leu His Phe Tyr Thr Leu Asn Ser Ala Val Leu Pro 
260 265 270 



Thr Lys He Trp Gin Arg Leu Gly Leu 
275 280 




<210> 13 

<211> 873 

<212> DNA 

<213> Pseudomonas aeruginosa 

<220> 
<221> CDS 
<222> (1) . . (870) 
<223> RPA03308 

<400> 13 

gtg gtc gcg tec aag gaa ccg ate atg agt cag age gaa cgc cgt ttc 48 
Val Val Ala Ser Lys Qlu Pro lie Met Ser Gin Ser Olu Arg Arg Phe 
15 10 15 

age ttc gag ttc ttc ccg gcg aag acc gag gec ggc cat gaa aag ctg 96 
Ser Phe Glu Phe Phe Pro Ala Lys Thr Glu Ala Gly His Glu Lys Leu 
20 25 30 

ttg gec acc gec cgc aac ctg gcg ggc tac aag ccc gac ttc ttc tec 144 
L eu Ala Thr Ala Arg Asn Leu Ala Gly Tyr Lys Pro Asp Phe Phe Ser 
35 40 45 

tgc acc tac ggc gec ggc gga tec acc cgc gac cgc acg ttg agt acc 192 
Cys Thr Tyr Gly Ala Gly Gly Ser Thr Arg Asp Arg Thr Leu Ser Thr 
50 55 60 

gtg ctg caa ctg gac ggc gag gtg aag gtg ccg acc gcg ccg cac ctg 240 
Val Leu Gin Leu Asp Gly Glu Val Lys Val Pro Thr Ala Pro His Leu 
65 70 75 80 

tec tgt gtc ggc gac teg aaa gec gag ttg cgc gaa ctg etc ggc cgc 288 
Ser CyB Val Gly Asp Ser Lys Ala Glu Leu Arg Glu Leu Leu Gly Arg- 
85 90 95 

tac cgc gag gee ggc ate cgc cgc ate gtc gec ctg cgc ggc gac ctg 336 
Tyr Arg Glu Ala Gly lie Arg Arg lie Val Ala Leu Arg Gly Asp Leu 
100 105 110 



ccg teg ggc atg ggc atg gee age ggc gaa ctg cgc tac gee aac gaa 384 
ro Ser Gly Met Gly Met Ala Ser Gly Glu Leu Arg Tyr Ala Asn Glu 
115 120 125 



ctg gtg gac ttc ate cgc acc gag acc ggc gac cac ttc cac ate gag 432 
Leu Val Asp Phe lie Arg Thr Glu Thr Gly Asp His Phe His lie Glu 
130 135 140 

gtc gee gee tat ccg gag gtc cac ccc cag gcg cgc age ttc gag gat 480 
Val Ala Ala Tyr Pro Glu Val His Pro Gin Ala Arg Ser Phe Glu Asp 
145 150 155 160 

gac ctg gcg aac ttc gtg cgc aag gtg aag gee ggc gec age age gee 528 
Asp Leu Ala Asn Phe Val Arg Lys Val Lys Ala Gly Ala Ser Ser Ala 
165 170 175 

ate acc cag tac ttc ttc aac gee gat gec tat ttc tac ttc gtc gag 576 
lie Thr Gin Tyr Phe Phe Asn Ala Asp Ala Tyr Phe Tyr Phe Val Glu 
180 185 190 

egg gtc gec aag etc ggc gtg gac ate ccg gtg gtc ccc ggc ate atg 624 
Arg Val Ala Lys Leu Gly Val Asp lie Pro Val Val Pro Gly lie Met 
195 200 205 



ccg ate acc aac tac tec aag ctg gcg cgc ttc tec gac gee tgc ggc 
Pro He Thr Asn Tyr Ser Lys Leu Ala Arg Phe Ser Asp Ala Cys Gly 
210 215 220 



672 



gee gaa ctg ccg cgc tgg ate cgc aag caa ctg gaa gee tac ggc gac 
Ala Qlu Leu Pro Arg Trp He Arg Lys Gin Leu Glu Ala Tyr Gly Asp 
225 230 235 240 



720 



gac age cgc age ate cag gec ttc ggc gag cag gtc ate age gag atg 
Asp Ser Arg Ser He Gin Ala Phe Gly Glu Gin Val He Ser Glu Met 
245 250 255 



768 



tgc gaa cgc ctg ctg gag ggc ggc gca ccg gga ctg cat ttc tat act 
Cys Glu Arg Leu Leu Glu Gly Gly Ala Pro Gly Leu His Phe Tyr Thr 
260 265 270 



816 



ttg aac cag gee gat ccg age ctg gcg ate tgg aag aat etc cag ctg 
Leu Asn Gin Ala Asp Pro Ser Leu Ala He Trp Lys Asn Leu Gin Leu 
275 280 285 



a cgc tga 
o Arg 
290 



864 



873 



<210> 14 
<211> 290 
<212> PRT 

<213> Pseudomonas aeruginosa 
<400> 14 

Val Val Ala Ser Lys Glu Pro He Met Ser Gin Ser Glu Arg Arg Phe 
15 10 15 

> 

Ser Phe Glu Phe Phe Pro Ala Lys Thr Glu Ala Gly His Glu Lys Leu 
20 25 30 

Leu Ala Thr Ala Arg Asn Leu Ala Gly Tyr Lys Pro Asp Phe Phe Ser 
35 40 45 



s Thr Tyr Gly Ala Gly Gly Ser Thr Arg Asp Arg Thr Leu Ser Thr 
50 55 60 



Val Leu Gin Leu Asp Gly Glu Val Lys Val Pro Thr Ala Pro His Leu 
65 70 75 80 

Ser Cys Val Gly Asp Ser Lys Ala Glu Leu Arg Glu Leu Leu Gly Arg 
85 90 95 

Tyr Arg Glu Ala Gly He Arg Arg He Val Ala Leu Arg Gly Asp Leu 
100 105 110 

Pro Ser Gly Met Gly Met Ala Ser Gly Glu Leu Arg Tyr Ala Asn Glu 
115 120 125 

Leu Val Asp Phe He Arg Thr Glu Thr Gly Asp His Phe His He Glu 
130 135 140 

Val Ala Ala Tyr Pro Glu Val His Pro Gin Ala Arg Ser Phe Glu Asp 
145 150 155 160 

Asp Leu Ala Asn Phe Val Arg Lys Val Lys Ala Gly Ala Ser Ser Ala 



165 



170 



175 



He Thr Gin Tyr Phe Phe Asn Ala Asp Ala Tyr Phe Tyr Phe Val Glu 
180 185 190 

Arg Val Ala Lys Leu Gly Val Asp He Pro Val Val Pro Gly He Met 
195 200 205 




Pro He Thr Asn Tyr Ser Lys Leu Ala Arg Phe Ser Asp Ala Cys Gly 
210 215 220 

Ala Glu Leu Pro Arg Trp He Arg Lys Gin Leu Glu Ala Tyr Gly Asp 
225 230 235 240 

Asp Ser Arg Ser He Gin Ala Phe Gly Glu Gin Val He Ser Glu Met 
245 250 255 

Cys Glu Arg Leu Leu Glu Gly Gly Ala Pro Gly Leu His Phe Tyr Thr 
260 265 270 

u Asn Gin Ala Asp Pro Ser Leu Ala He Trp Lys Asn Leu Gin Leu 
275 280 285 

Pro Arg 
290 



<210> 15 
<211> 828 
<212> DNA 

<213> Xylella almond 

<220> 
<221> CDS 
<222> (1) .. (825) 
<223> RXFX00359 



<400> 15 

atg att cca ate age ttc gag ttt tat cca ccc aaa aac gac gat caa 48 

et He Pro He Ser Phe Glu Phe Tyr Pro Pro Lys Asn Asp Asp Gin 
1 5 10 15 



cgc gca cag ttg gac agg aca gca aac egg eta cgc gca ttc gca cca 
Arg Ala Gin Leu Asp Arg Thr Ala Asn Arg Leu Arg Ala Phe Ala Pro 
20 25 30 



96 



gaa tac gtc tec tgc acc ttc ggc gec ggt ggc tec aca etc agt tac 
Glu Tyr Val Ser Cys Thr Phe Gly Ala Gly Gly Ser Thr Leu Ser Tyr 
35 40 45 



144 



acc tea gaa aca gtg cgc cat etc age caa cac cac ggc ttt gac gee 192 
Thr Ser Glu Thr Val Arg His Leu Ser Gin His His Gly Phe Asp Ala 
50 55 60 

gca ccg cat ctg tec tgt gtg ggc ggc agt cgc caa gaa ate cgc gaa 240 
Ala Pro His Leu Ser Cys Val Gly Gly Ser Arg Gin Glu He Arg Glu 
65 70 75 80 



ctt etc aaa ctg tac cgc gcg att ggc tgc caa cgc ate gtg gcg eta 
Leu Leu Lys Leu Tyr Arg Ala He Gly Cys Gin Arg He Val Ala Leu 
85 '90 95 



288 



cgc ggc gat etc ccc teg ggc atg ggc cac ccc ggc gac etc cgc tac 336 
Arg Gly Asp Leu Pro Ser Gly Met Gly His Pro Gly Asp Leu Arg Tyr 
100 105 110 

gca get gac ctg att ace ttc ate cgt ace gag cat ggc gat cac ttc 384 
Ala Ala Asp Leu lie Thr Phe lie Arg Thr Glu His Gly Asp His Phe 
115 120 125 

cac eta gag ate ggc gca tac ccg gaa acc cac cca caa gee age aac 432 
His Leu Glu He Gly Ala Tyr Pro Glu Thr His Pro Gin Ala Ser Asn 
130 135 140 

aca ctg aac gac ctt cac tat ttc aaa gee aaa gec gat gca ggc gec 480 
Thr Leu Asn Asp Leu His Tyr Phe Lys Ala Lys Ala Asp Ala Gly Ala 
145 150 155 160 



gat gcg gca ate act caa tac ttt tat aac cca gac gee tat ttc cac 
Asp Ala Ala He Thr Gin Tyr Phe Tyr Asn Pro Asp Ala Tyr Phe His 
165 170 175 




# 



528 



k tc gtc gac gca gtg cag cgc ctg ggc gtc acc ate ccc att gtt gec 576 
' e Val Asp Ala Val Gin Arg Leu Gly Val Thr He Pro He Val Ala 
180 185 190 

gga gtc atg ccc ate tec aac ttt gac cag ttg cgc cat ttc tec gaa 624 
Gly Val Met Pro He Ser Asn Phe Asp Gin Leu Arg His Phe Ser Glu 
195 200 205 

caa tgc ggc gec gaa ata ccc cgc tgg att aca aaa aaa atg cag get 672 
Gin Cys Gly Ala Glu He Pro Arg Trp He Thr Lys Lys Met Gin Ala 
210 215 220 

tac ggc gac gac acc aaa teg ata cgc gcg ttc ggt gee gac gtc gtg 720 
Tyr Gly Asp Asp Thr Lys Ser He Arg Ala Phe Gly Ala Asp Val Val 
225 230 235 240 

acc gca tta tgt gag egg eta ate get ggc ggc gca ccg ggg ctg cac 768 
Thr Ala Leu Cys Glu Arg Leu He Ala Gly Gly Ala Pro Gly Leu His 
245 250 255 



tc tac acg etc aac eta gec aaa cca age acc caa gtg ctg caa cgc 816 
e Tyr Thr Leu Asn Leu Ala Lys Pro Ser Thr Gin Val Leu Gin Arg 
260 265 270 



tta ggc tat tga 828 
Leu Gly Tyr 
275 



<210> 16 
<211> 275 
<212> PRT 

<2l3> Xylella almond 
<400> 16 

Met He Pro He Ser Phe Glu Phe Tyr Pro Pro Lys Asn Asp Asp Gin 
15 10 15 

Arg Ala Gin Leu Asp Arg Thr Ala Asn Arg Leu Arg Ala Phe Ala Pro 
20 25 30 

Glu Tyr Val Ser Cys Thr Phe Gly Ala Gly Gly Ser Thr Leu Ser Tyr 
35 40 45 



Thr Ser Glu Thr Val Arg His Leu Ser Gin His His Gly Phe Asp Ala 

50 55 60 

Ala Pro His Leu Ser Cys Val Gly Gly Ser Arg Gin Glu lie Arg Glu 
65 70 75 80 

Leu Leu Lys Leu Tyr Arg Ala He Gly Cys Gin Arg lie Val Ala Leu 
85 90 95 

Arg Gly Asp Leu Pro Ser Gly Met Gly His Pro Gly Asp Leu Arg Tyr 
100 105 110 

Ala Ala Asp Leu He Thr Phe He Arg Thr Glu His Gly Asp His Phe 
115 120 125 

His Leu Glu He Gly Ala Tyr Pro Glu Thr His Pro Gin Ala Ser Asn 
130 135 140 



hr Leu Asn Asp Leu His Tyr Phe Lys Ala Lys Ala Asp Ala Gly Ala 
1 5 150 155 160 



Asp Ala Ala He Thr Gin Tyr Phe Tyr Asn Pro Asp Ala Tyr Phe His 
165 170 175 



Phe Val Asp Ala Val Gin Arg Leu Gly Val Thr He Pro He Val Ala 
180 185 190 

Gly Val Met Pro He Ser Asn Phe Asp Gin Leu Arg His Phe Ser Glu 
195 200 205 



Gin Cys Gly Ala Glu He Pro Arg Trp He Thr Lys Lys Met Gin Ala 
210 ?15 220 

Tyr Gly Asp Asp Thr Lys Ser He Arg Ala Phe Gly Ala Asp Val Val 
225 230 235 240 

Thr Ala Leu Cys Glu Arg Leu He Ala Gly Gly Ala Pro Gly Leu His 
245 250 255 



e Tyr Thr Leu Asn Leu Ala Lys Pro Ser Thr Gin Val Leu Gin Arg 
260 265 270 



Leu Gly Tyr 
275 



<210> 17 
<211> 828 
<212> DNA 

<213> Xylella oleander 

<220> 
<221> CDS 
<222> (1) . . (825) 
<223> RXPY01676 

<400> 17 

atg att cca ate age ttc gag ttt tat cca ccc aaa aac gac gat caa 
Met He Pro He Ser Phe Glu Phe Tyr Pro Pro Lys Asn Asp Asp Gin 
1 5 10 15 




cgc gca cag ttg gac agg aca gca aac egg eta cgc gca ttc gea cea 96 
Arg Ala Gin Leu Asp Arg Thr Ala Asn Arg Leu Arg Ala Phe Ala Pro 
20 25 30 

gaa tac gtc tec tgc acc ttc ggc gec ggc ggc tec aca etc agt tac 144 
Glu Tyr Val Ser Cys Thr Phe Gly Ala Gly Gly Ser Thr Leu Ser Tyr 
35 40 45 

acc tea gaa aca gtg cgc cat etc agt caa cac cac ggc ttt gac acc 192 
Thr Ser Glu Thr Val Arg His Leu Ser Gin His His Gly Phe Asp Thr 
50 55 60 

gca ccg cat ctg tec tgt gtg ggc ggc agt cgc caa gaa ate cgc gaa 240 
Ala Pro His Leu Ser Cys Val Gly Gly Ser Arg Gin Glu lie Arg Glu 
65 70 75 80 

ctt etc aaa ctg tac cgc gcg att ggc tgc caa cgc ate gtg gcg eta 288 
Leu Leu Lys Leu Tyr Arg Ala lie Gly Cys Gin Arg lie Val Ala Leu 
85 90 95 



cgc ggc gat etc ccc teg ggc atg ggc cac ccc ggc gac etc cgc tac 336 
Arg Gly Asp Leu Pro Ser Gly Met Gly His Pro Gly Asp Leu Arg Tyr 
100 105 110 

gca get gac ctg att acc ttc ate cgt gee gag cat ggc gat cac ttc 384 
Ala Ala Asp Leu lie Thr Phe lie Arg Ala Glu His Gly Asp His Phe 
115 120 125 

cac eta gag ate ggc gca tac ccg gaa acc cac cea caa gee age aac 432 
His Leu Glu lie Gly Ala Tyr Pro Glu Thr His Pro Gin Ala Ser Asn 
130 135 140 

aca ctg aac gac ctt cac tat ttc aaa gee aaa gee gat gca ggc gee 480 
Thr Leu Asn Asp Leu His Tyr Phe Lys Ala Lys Ala Asp Ala Gly Ala 
145 150 155 ~ 160 



gat gcg gca ate act caa tac ttt tac aac cea gac gee tat ttc cac 528 
p Ala Ala lie Thr Gin Tyr Phe Tyr Asn Pro Asp Ala Tyr Phe His 
165 170 175 



ttc gtc gac gca gtg cag cgc ctg ggc gtc acc ate ccc att gtt gec 576 
Phe Val Asp Ala Val Gin Arg Leu Gly Val Thr He Pro He Val Ala 
180 185 190 

gga gtc atg ccc ate tec aac ttt gac cag ttg cgc cat ttc tec gaa 624 
Gly Val Met Pro He Ser Asn Phe Asp Gin Leu Arg His Phe Ser Glu 
195 200 205 

caa tgc ggc gec gaa ata ccc cgc tgg att aca aaa aaa atg cag get 672 
Gin Cys Gly Ala Glu He Pro Arg Trp He Thr Lys Lys Met Gin Ala 
210 215 220 

tac ggc gat gac acc aaa teg ata cgc gcg ttc ggt gec gac gtc gtg 720 
Tyr Gly Asp Asp Thr Lys Ser He Arg Ala Phe Gly Ala Asp Val Val 
225 230 235 240 

acc gca eta tgt gag egg eta ate get ggc ggc gca ccg ggg ctg cac 768 
Thr Ala Leu Cys Glu Arg Leu He Ala Gly Gly Ala Pro Gly Leu His 
245 250 255 



ttc tac acg etc aac eta gec aaa cca age acc caa gtg ctg caa cgc 816 
Phe Tyr Thr Leu Asn Leu Ala Lys Pro Ser Thr Gin Val Leu Gin Arg 
260 265 270 



tta ggc tat tga 
Leu Gly Tyr 
275 



828 



<210> 18 
<211> 275 
<212> PRT 

<213> Xylella oleander 
<400> 18 

Met lie Pro lie Ser Phe Glu Phe Tyr Pro Pro Lys Asn Asp Asp Gin 
15 10 15 



• 



Arg Ala Gin Leu Asp Arg Thr Ala Asn Arg Leu Arg Ala Phe Ala Pro 
20 25 30 



u Tyr Val Ser Cys Thr Phe Gly Ala Gly Gly Ser Thr Leu Ser Tyr 
35 40 45 



Thr Ser Glu Thr Val Arg His Leu Ser Gin His His Gly Phe Asp Thr 
50 55 60 

Ala Pro His Leu Ser Cys Val Gly Gly Ser Arg Gin Glu lie Arg Glu 
65 70 75 80 

Leu Leu Lys Leu Tyr Arg Ala lie Gly Cys Gin Arg lie Val Ala Leu 
85 90 95 

Arg Gly Asp Leu Pro Ser Gly Met Gly His Pro Gly Asp Leu Arg Tyr 
100 105 110 

Ala Ala Asp Leu He Thr Phe He Arg Ala Glu His Gly Asp His Phe 
115 120 125 



is Leu Glu He Gly Ala Tyr Pro Glu Thr His Pro Gin Ala Ser Asn 
130 135 140 



Thr Leu Asn Asp Leu His Tyr Phe Lys Ala Lys Ala Asp Ala Gly Ala 
145 150 155 160 



Asp Ala Ala He Thr Gin Tyr Phe Tyr Asn Pro Asp Ala Tyr Phe His 
165 170 175 

Phe Val Asp Ala Val Gin Arg Leu Gly Val Thr He Pro He Val Ala 
180 185 190 

Gly Val Met Pro He Ser Asn Phe Asp Gin Leu Arg His Phe Ser Glu 
195 200 205 

Gin Cys Gly Ala Glu He Pro Arg Trp He Thr Lys Lys Met Gin Ala 
210 215 220 

Tyr Gly Asp Asp Thr Lys Ser lie Arg Ala Phe Gly Ala Asp Val Val 
225 230 235 240 



Thr Ala Leu Cys Glu Arg Leu He Ala Gly Gly Ala Pro Gly Leu His 
245 250 255 




Phe Tyr Thr Leu Asn Leu Ala Lys Pro Ser Thr Gin Val Leu Gin Arg 
260 265 270 

Leu Gly Tyr 
275 



<210> 19 
<211> 846 

<212> DNA 

<213> Pseodomonas fluorescens 

<220> 
<221> CDS 
<222> (1)..(843) 
<223> RPU04845 

<400> 19 

fg tec caa gac cgt cgc tac age ttc gag ttc ttc ccg ace aag ace 48 
t Ser Gin Asp Arg Arg Tyr Ser Phe Glu Phe Phe Pro Thr Lys Thr 
1 5 10 15 

gat get ggg cat gaa aaa ctg etc gee act gee cgt cag ctg gee ace 96 
Asp Ala Gly His Glu Lys Leu Leu Ala Thr Ala Arg Gin Leu Ala Thr 
20 25 30 

tat aag cct gac ttc ttt tec tgc acc tac ggc get ggc ggt teg ace 144 
Tyr Lys Pro Asp Phe Phe Ser Cys Thr Tyr Gly Ala Gly Gly Ser Thr 
35 40 45 

cgt gac cgc acg ctg aac acc gtt ctg cag ctg gaa age gaa gtc aaa 192 
Arg Asp Arg Thr Leu Asn Thr Val Leu Gin Leu Glu Ser Glu Val Lys 
50 . 55 60 

ate ccc gec gca ccg cac ctg teg tgc gtc ggc gac age aag gac gac 240 
lie Pro Ala Ala Pro His Leu Ser Cys Val Gly Asp Ser Lys Asp Asp 
65 70 75 80 



tg cgc ggc ctg ctg aac gag tac aag gee gee ggc ate aag cgc ate 288 
u Arg Gly Leu Leu Asn Glu Tyr Lys Ala Ala Gly lie Lys Arg lie 
85 90 95 



gtc gec ctg cgc ggt gac ctg ccg tec ggc atg ggc atg acc age ggc 336 
Val Ala Leu Arg Gly Asp Leu Pro Ser Gly Met Gly Met Thr Ser Gly 
100 105 110 

gag ctg cgt cac gee aat gaa ctg gtt gaa ttc att cgt gaa gaa acc 384 
Glu Leu Arg His Ala Asn Glu Leu Val Glu Phe lie Arg Glu Glu Thr 
115 120 125 

ggc aat cat ttc cac ate gaa gtc gec gee tac ccg gag atg cat ccg 432 
Gly Asn His Phe His He Glu Val Ala Ala Tyr Pro Glu Met His Pro 
130 135 140 

caa gcg cgc aac tac gaa gac gat etc gee aac ttc gtg cgc aag gee 480 
Gin Ala Arg Asn Tyr Glu Asp Asp Leu Ala Asn Phe Val Arg Lys Ala 
145 150 155 160 

cgt gee ggc gee gac age gcg ate acc cag tac ttc ttc aac gee gac 528 
Arg Ala Gly Ala Asp Ser Ala He Thr Gin Tyr Phe Phe Asn Ala Asp 
165 170 175 



age tac ttc tac ttc gtc gac cgt ttg cag gcg ctg ggc gtg gac att 576 
Ser Tyr Phe Tyr Phe Val Asp Arg Leu Gin Ala Leu Qly Val Asp He 
180 185 190 

ccg gtg gta ccg ggg ate atg ccg ate ace aac tac age aaa etc gcg 624 
Pro Val Val Pro Gly He Met Pro He Thr Asn Tyr Ser Lys Leu Ala 
195 " 200 205 

cgc ttc tec gat gee tgc ggt gcg gaa ate ccg cgc tgg ate cgc aag 672 
Arg Phe Ser Asp Ala Cys Gly Ala Glu He Pro Arg Trp He Arg Lys 
210 215 220 

cag ctg gaa gee tac ggc gat gac age caa age att cag cgc ttt ggc 720 
Gin Leu Glu Ala Tyr Gly Asp Asp Ser Gin Ser He Gin Arg Phe Gly 
225 230 235 240 

gaa caa gtc gtc acg gaa atg tgc gaa cgc ctg ctg caa ggc ggc gcg 768 
Glu Gin Val Val Thr Glu Met Cys Glu Arg Leu Leu Gin Gly Gly Ala 
245 250 255 



c ggc ctg cac ttc tat tec atg aac cag gee gaa cca age ctg gcg 816 
Gly Leu His Phe Tyr Ser Met Asn Gin Ala Glu Pro Ser Leu Ala 
260 265 270 



ate tgg aac aac ctg aag ctg ccg cgc taa 846 
He Trp Asn Asn Leu Lys Leu Pro Arg 
275 280 



<210> 20 
<211> 281 
<212> PRT 

<213> Pseodomonas fluorescens 
<400> 20 

Met Ser Gin Asp Arg Arg Tyr Ser Phe Glu Phe Phe Pro Thr Lys Thr 
1 5 10 15 

Asp Ala Gly His Glu Lys Leu Leu Ala Thr Ala Arg Gin Leu Ala Thr 
20 25 30 



Lys Pro Asp Phe Phe Ser Cys Thr Tyr Gly Ala Gly Gly Ser Thr 
35 40 45 



Arg Asp Arg Thr Leu Asn Thr Val Leu Gin Leu Glu Ser Glu Val Lys 
50 55 60 

He Pro Ala Ala Pro His Leu Ser Cys Val Gly Asp Ser Lys Asp Asp 
65 70 75 80 

Leu Arg Gly Leu Leu Asn Glu Tyr Lys Ala Ala Gly He Lys Arg He 
85 90 95 

Val Ala Leu Arg Gly Asp Leu Pro Ser Gly Met Gly Met Thr Ser Gly 
100 105 110 

Glu Leu Arg His Ala Asn Glu Leu Val Glu Phe He Arg Glu Glu Thr 
115 120 125 

Gly Asn His Phe His He Glu Val Ala Ala Tyr Pro Glu Met His Pro 
130 135 140 




Gin Ala Arg Asn Tyr Glu Asp Aap Leu Ala Asn Phe Val Arg Lys Ala 
145 150 155 160 

Arg Ala Gly Ala Asp Ser Ala He Thr Gin Tyr Phe Phe Asn Ala Asp 
165 170 175 

Ser Tyr Phe Tyr Phe Val Asp Arg Leu Gin Ala Leu Gly Val Asp He 
180 185 * 190 

Pro Val Val Pro Gly He Met Pro He Thr Asn Tyr Ser Lys Leu Ala 
195 200 205 

Arg Phe Ser Asp Ala Cys Gly Ala Glu He Pro Arg Trp He Arg Lys 
210 215 220 

Gin Leu Glu Ala Tyr Gly Asp Asp Ser Gin Ser He Gin Arg Phe Gly 
225 230 235 240 

GIil Gin Val Val Thr Glu Met Cys Glu Arg Leu Leu Gin Gly Gly Ala 
245 250 255 

o Gly Leu His Phe Tyr Ser Met Asn Gin Ala Glu Pro Ser Leu Ala 
260 265 270 

He Trp Asn Asn Leu Lys Leu Pro Arg 
275 280 



<210> 21 
<211> 1812 
<212> DNA 

<213> Schlzosaccharomyces pombe 

<220> 
<221> CDS 
<222> (1)..(1809) 
<223> RS001645 

<400> 21 

atg aaa ata agt gac aaa tta ctt cac ccg gat tgg aag gaa aaa gtt 48 
let Lys He Ser Asp Lys Leu Leu His Pro Asp Trp Lys Glu Lys Val 
1 5 10 " 15 



act tac agt tat gaa ttt ttt cct cca aaa acg age act ggt gtc caa 96 
Thr Tyr Ser Tyr Glu Phe Phe Pro Pro Lys Thr Ser Thr Gly Val Gin 
20 25 30 

aat ctt tac aat cgt ata gat cgc atg aag act tgg ggt cgt ccc atg 144 
Asn Leu Tyr Asn Arg He Asp Arg Met Lys Thr Trp Gly Arg Pro Met 
35 40 45 

ttt gtc gat gtg act tgg ggt get ggt ggt act tct tea gaa ctg act 192 
Phe Val Asp Val Thr Trp Gly Ala Gly Gly Thr Ser Ser Glu Leu Thr 
50 55 60 

cct gga ate gtt aat gta att caa aca gat ttt gaa gtg gat act tgc 240 
Pro Gly He Val Asn Val He Gin Thr Asp Phe Glu Val Asp Thr Cys 
65 70 75 80 

atg cat ttg act tgt acg aac atg tec aca gaa atg att gac gca get 288 
Met His Leu Thr Cys Thr Asn Met Ser Thr Glu Met He Asp Ala Ala 
85 90 95 



ttg aaa egg get cat gaa aca ggg tgt cgt aac ata ttg gec ctt aga 336 

Leu Lys Arg Ala His Glu Thr Gly Cys Arg Asn lie Leu Ala Leu Arg 
100 105 110 

ggt gat cct gtt aaa gat aca gac tgg act gaa ggc gaa agt gga ttc 384 

Gly Asp Pro Val Lys Asp Thr Asp Trp Thr Glu Gly Glu Ser Gly Phe 
115 120 125 

egg tat get tea gac tta gtt aga tat att cgc aca cat tat aat gat 432 

Arg Tyr Ala Ser Asp Leu Val Arg Tyr lie Arg Thr His Tyr Asn Asp 
130 135 140 



gaa ttc tgt att ggt gta get ggc tat cca gaa gga tat tea cca gat 
Glu Phe Cys He Gly Val fila Gly Tyr Pro Glu Gly Tyr Ser Pro Asp 
145 150 155 160 




m 



480 



gat gac att gat gaa age ata aag cat ctg aaa tta aaa gte gat gaa 528 
Asp Asp lie Asp Glu Ser He Lys His Leu Lys Leu Lys Val Asp Glu 
165 170 175 

t get gat ttt ate gtt act caa atg ttt tat gat gta gac aat ttt 576 
y Ala Asp Phe He Val Thr Gin Met Phe Tyr Asp Val Asp Asn Phe 
180 185 190 

ate gca tgg gte gat aaa gtg cgt gca gca gga ata aat ate cct ata 624 
He Ala Trp Val Asp Lys Val Arg Ala Ala Gly He Asn He Pro He 
195 200 205 

ttt ccg ggc att atg cct att cag gca tgg gat tec ttt att egg aga 672 
Phe Pro Gly He Met Pro He Gin Ala Trp Asp Ser Phe He Arg Arg 
210 215 220 

gcg aaa tgg age ggt gtt aaa att ccc cag cat ttt atg gat act eta 720 
Ala Lys Trp Ser Gly Val Lys He Pro Gin His Phe Met Asp Thr Leu 
225 230 235 240 

gte cca gtt aaa gac gat gat gaa gga gte cgt gag cgt ggt gtt gag 768 
Val Pro Val Lys Asp Asp Asp Glu Gly Val Arg Glu Arg Gly Val Glu 
245 250 255 



tc ata gte gaa atg tgc cgt aag ctt ata get agt ggc att acg aga 816 
u He Val Glu Met Cys Arg Lys Leu He Ala Ser Gly He Thr Arg 
260 265 ^ 270 



ctt cat ttt tac act atg aat tta gaa aag gee gtt aaa atg att att 864 
Leu His Phe Tyr Thr Met Asn Leu Glu Lys Ala Val Lys Met He He 
275 280 285 

gaa cga tta ggt tta tta gat gaa aac ttg get cct ata gtg gat act 912 
Glu Arg Leu Gly Leu Leu Asp Glu Asn Leu Ala Pro He Val Asp Thr 
290 295 300 

aat aac gte gag tta acc aat get tec agt caa gat cgt egg ata aat 960 
Asn Asn Val Glu Leu Thr Asn Ala Ser Ser Gin Asp Arg Arg He Asn 
305 310 315 320 

gaa ggt gta egg ccc att ttc tgg cgc act cgt aat gaa agt tat gte 1008 
Glu Gly Val Arg Pro He Phe Trp Arg Thr Arg Asn Glu Ser Tyr Val 
325 330 335 

teg cgt act gat cag tgg gac gaa tta ccg cat ggt cgt tgg ggt gac 1056 
Ser Arg Thr Asp Gin Trp Asp Glu Leu Pro His Gly Arg Trp Gly Asp 
340 345 350 




tct cgt age cct get ttt ggc gaa ttt gat get att aga tat ggt ctt 1104 
Ser Arg Ser Pro Ala Phe Gly Glu Phe Asp Ala He Arg Tyr Gly Leu 
355 360 365 

cgt atg tct ccc aag gag ate aca aca teg tgg ggg tct cct aaa tct 1152 
Arg Met Ser Pro Lys Glu He Thr Thr Ser Trp Gly Ser Pro Lys Ser 
370 375 380 

tac teg gaa ate ggc gat ttg ttt gee agg tac tgt gaa aaa aag att 1200 
Tyr Ser Glu He Gly Asp Leu Phe Ala Arg Tyr Cys Glu Lys Lys lie 
385 390 395 " * 400 

age tec etc cct tgg agt gat ctt ccc ata tec gat gaa gee gac ttg 1248 
Ser Ser Leu Pro Trp Ser Asp Leu Pro He Ser Asp Glu Ala Asp Leu 
405 j 410 415 

att egg gat caa ctt eta agt atg aat aga aac get ttc ctt act ata 1296 
lie Arg Asp Gin Leu Leu Ser Met Asn Arg Asn Ala Phe Leu Thr He 
420 425 430 

t tct caa cct get ctt aac ggc gaa aag agt tea cat cct gtt ttt 1344 
n Ser Gin Pro Ala Leu Asn Gly Glu Lys Ser Ser His Pro Val Phe 
435 440 445 

gga tgg gga cca cct aat &gt tat gtt ttc caa aaa cca tac gtt gag 1392 
Gly Trp Gly Pro Pro Asn Gly Tyr Val Phe Gin Lys Pro Tyr Val Glu 
450 455 460 

ttt ttc gtt cac ccc tea etc ttg aat gaa etc aaa gaa acc gtt aaa 1440 
Phe Phe Val His Pro Ser Leu Leu Asn Glu Leu Lys Glu Thr Val Lys 
465 470 475 480 

aag ctt aat tea gtt tec tac ttt gtt aca aac aag aat gga gac ttg 1488 
Lys Leu Asn Ser Val Ser Tyr Phe Val Thr Asn Lys Asn Gly Asp Leu 
485 490 495 



gat acc aac tea caa tat gag att cca aat gcg gtt aca tgg ggt gtt 1536 
Asp Thr Asn Ser Gin Tyr Glu He Pro Asn Ala Val Thr Trp Gly Val 
500 505 510 



• 



c cct aat cgt gag att ate caa cct act att gtc gag tea acc tct 1584 
e Pro Asn Arg Glu He He Gin Pro Thr He Val Glu Ser Thr Ser 
515 520 525 



ttt ctt get tgg aaa gat gaa gee tat tea ttg ggc atg gaa tgg get 1632 
Phe Leu Ala Trp Lys Asp Glu Ala Tyr Ser Leu Gly Met Glu Trp Ala 
530 535 540 

aat gca tat age cct gat tea att tct cgt aaa ctt ttg gtt tct atg 1680 
Asn Ala Tyr Ser Pro Asp Ser He Ser Arg Lys Leu Leu Val Ser Met 
545 550 555 560 

atg aag gaa tgg ttc ctt tgt gtc ata gtt gat aac gat ttt caa aat 1728 
Met Lys Glu Trp Phe Leu Cys Val He Val Asp Asn Asp Phe Gin Asn 
565 570 575 

ggg caa tct ttg ttt gat gtt ttt aac aaa atg aga tct tta aaa gac 1776 
Gly Gin Ser Leu Phe Asp Val Phe Asn Lys Met Arg Ser Leu Lys Asp 
580 585 590 

ate cat cct gag eta tat tat gca aat gca tea taa 1812 
He His Pro Glu Leu Tyr Tyr Ala Asn Ala Ser 



595 



600 



<210> 22 
<211> 603 
<212> PRT 

<213> Schizosaccharomyces pottibe 



<400> 22 

Met Lys lie Ser Asp Lys Leu Leu His Pro Asp Trp Lys Glu Lys Val 
15 10 15 

Thr Tyr Ser Tyr Glu Phe Phe Pro Pro Lys Thr Ser Thr Gly Val Gin 
20 25 30 

Asn Leu Tyr Asn Arg He Asp Arg Met Lys Thr Trp Gly Arg Pro Met 
35 40 45 

Phe Val Asp Val Thr Trp Gly Ala Gly Gly Thr Ser Ser Glu Leu Thr 
50 " 55 60 



o Gly He Val Asn Val He Gin Thr Asp Phe Glu Val Asp Thr Cys 

70 75 80 




Met His Leu Thr Cys Thr Asn Met Ser Thr Glu Met He Asp Ala Ala 
85 90 95 

Leu Lys Arg Ala His Glu Thr Gly Cys Arg Asn He Leu Ala Leu Arg 
100 105 110 

Gly Asp Pro Val Lys Asp Thr Asp Trp Thr Glu Gly Glu Ser Gly Phe 
115 120 125 

Arg Tyr Ala Ser Asp Leu Val Arg Tyr He Arg Thr His Tyr Asn Asp 
130 135 140 

Glu Phe Cys He Gly Val Ala Gly Tyr Pro Glu Gly Tyr Ser Pro Asp 
145 150 155 160 

Asp Asp tie Asp Glu Ser He Lys His Leu Lys Leu Lys Val Asp Glu 
165 170 175 

'ly Ala Asp Phe He Val Thr Gin Met Phe Tyr Asp Val Asp Asn Phe 
180 185 190 

He Ala Trp Val Asp Lys Val Arg Ala Ala Gly He Asn He Pro He 
195 200 205 

Phe Pro Gly He Met Pro He Gin Ala Trp Asp Ser Phe He Arg Arg 
210 215 220 

Ala Lys Trp Ser Gly Val Lys He Pro Gin His Phe Met Asp Thr Leu 
225 230 235 240 

Val Pro Val Lys Asp Asp Asp Glu Gly Val Arg Glu Arg Gly Val Glu 
245 250 255 

Leu He Val Glu Met Cys Arg Lys Leu He Ala Ser Gly He Thr Arg 
260 265 270 

Leu His Phe Tyr Thr Met Asn Leu Glu Lys Ala Val Lys Met He He 
275 280 ' 285 




Glu Arg Leu Gly Leu Leu Asp Glu Asn Leu Ala Pro lie Val Asp Thr 
290 295 300 

Asn Asn Val Glu Leu Thr Asn Ala Ser Ser Gin Asp Arg Arg lie Asn 
305 310 315 ~ 320 

Glu Gly Val Arg Pro He Phe Trp Arg Thr Arg Asn Glu Ser Tyr Val 
325 330 335 

Ser Arg Thr Asp Gin Trp Asp Glu Leu Pro His Gly Arg Trp Gly Asp 
340 345 350 

Ser Arg Ser Pro Ala Phe Gly Glu Phe Asp Ala He Arg Tyr Gly Leu 
355 360 365 

Arg Met Ser Pro Lys Glu He Thr Thr Ser Trp Gly Ser Pro Lys Ser 
370 375 " 380 

Tyr Ser Glu He Gly Asp Leu Phe Ala Arg Tyr Cys Glu Lys Lys He 
385 390 395 " 400 

r Ser Leu Pro Trp Ser Asp Leu Pro He Ser Asp Glu Ala Asp Leu 
405 410 415 

He Arg Asp Gin Leu Leu Ser Met Asn Arg Asn Ala Phe Leu Thr He 
420 425 430 

Asn Ser Gin Pro Ala Leu Asn Gly Glu Lys Ser Ser His Pro Val Phe 
435 440 445 

Gly Trp Gly Pro Pro Asn Gly Tyr Val Phe Gin Lys Pro Tyr Val Glu 
450 455 460 

Phe Phe Val His Pro Ser Leu Leu Asn Glu Leu Lys Glu Thr Val Lys 
465 470 475 480 

Lys Leu Asn Ser Val Ser Tyr Phe Val Thr Asn Lys Asn Gly Asp Leu 
485 490 495 



Asp Thr Asn Ser Gin Tyr Glu He Pro Asn Ala Val Thr Trp Gly Val 
500 505 510 



e Pro Asn Arg Glu He He Gin Pro Thr He Val Glu Ser Thr Ser 
515 520 525 



Phe Leu Ala Trp Lys Asp Glu Ala Tyr Ser Leu Gly Met Glu Trp Ala 
530 535 540 

Asn Ala Tyr Ser Pro Asp Ser He Ser Arg Lys Leu Leu Val Ser Met 
545 550 555 560 

Met Lys Glu Trp Phe Leu Cys Val He Val Asp Asn Asp Phe Gin Asn 
565 570 575 

Gly Gin Ser Leu Phe Asp Val Phe Asn Lys Met Arg Ser Leu Lys Asp 
580 585 590 



He His Pro Glu Leu Tyr Tyr Ala Asn Ala Ser 
595 * 600 



<210> 23 
<211> 1800 



<212> DNA 

<213> Saccharomyces cerevisiae 



<220> 
<221> CDS 
<222> (1) . • (1797) 
<223> RSC08323 

<400> 23 

atg aag ate aca gaa aaa tta gag caa cat aga cag acc tct ggc aag 48 
Met Lys lie Thr Qlu Lys Leu Glu Gin His Arg Gin Thr Ser Gly Lys 
1 5 10 15 



ccc act tac tea ttc gag tac ttc gtc ccg aag act aca caa ggt gta 96 
Pro Thr Tyr Ser Phe Glu Tyr Phe Val Pro Lys Thr Thr Gin Gly Val 
20 25 30 



cag aac ctg tat gac egg atg gac egg atg tac gag get tct ttg ccc 144 
Gin Asn Leu Tyr Asp Arg Met Asp Arg Met Tyr Glu Ala Ser Leu Pro 
35 40 45 



• 

^^31: 




a ttt att gac ate acc tgg aat gca ggc ggt gga egg ttg tea cat 192 
In Phe lie Asp lie Thr Trp Asn Ala Gly Gly Gly Arg Leu Ser His 
50 55 60 

ctg tec acg gac ttg gtt gcg aca gcg cag tct gtg ctt ggt ttg gaa 240 
Leu Ser Thr Asp Leu Val Ala Thr Ala Gin Ser Val Leu Gly Leu Glu 
65 70 75 80 

acg tgc atg cac ctt acc tgc acc aat atg ccc att teg atg att gac 288 
Thr Cys Met His Leu Thr Cys Thr Asn Met Pro lie Ser Met lie Asp 
85 90 95 

gac get tta gaa aac get tat cac tec ggt tgc cag aac ate eta gcg 336 
Asp Ala Leu Glu Asn Ala Tyr His Ser Gly Cys Gin Asn He Leu Ala 
100 105 110 

ctg aga gga gat cct cct agg gac gca gaa aac tgg act ccc gtt gaa 384 
Leu Arg Gly Asp Pro Pro Arg Asp Ala Glu Asn Trp Thr Pro Val Glu 
115 120 125 

fgt ggc ttc cag tat gec aag gac ttg att aag tat ate aag tec aag 432 
fcly Gly Phe Gin Tyr Ala Lys Asp Leu He Lys Tyr He Lys Ser Lys 
130 135 140 

tac ggt gac cat ttc get ate ggc gtt gee ggc tac ccg gag tgc cat 480 
Tyr Gly Asp His Phe Ala He Gly Val Ala Gly Tyr Pro Glu Cys His 
145 150 155 160 

ccg gag ttg cct aac aaa gac gtg aag ctt gat etc gag tat ttg age 528 
Pro Glu Leu Pro Asn Lys Asp Val Lys Leu Asp Leu Glu Tyr Leu Ser 
165 170 175 

aga aga teg acc ggc ggc gac ttc ate ate act cag atg ttt tac gat 576 
Arg Arg Ser Thr Gly Gly Asp Phe He He Thr Gin Met Phe Tyr Asp 
180 185 190 

gtt gat aat tta etc aac tgg tgt tec caa gtt aga get gcg ggc atg 624 
Val Asp Asn Leu Leu Asn Trp Cys Ser Gin Val Arg Ala Ala Gly Met 
195 200 205 

gac gtg ccc att att ccc ggg ate atg ccg ate act acc tac gcg gec 672 



Asp Val Pro lie lie Pro Gly lie Met Pro lie Thr Thr Tyr Ala Ala 
210 215 220 



ttc ttg aga agg ate caa tgg ggc caa ate tec ate cct caa cat ttc 720 
Phe Leu Arg Arg lie Qln Trp Gly Gin lie Ser lie Pro Gin His Phe 
225 230 235 240 

teg tec cga ttg gat cct ate aag gac gat gac gag ttg gtc cgt gat 768 
Ser Ser Arg Leu Asp Pro lie Lys Asp Asp Asp Glu Leu Val Arg Asp 
245 250 255 

ate gga act aac ttg ate gtg gaa atg tgt caa aaa ttg etc gac agt 816 
lie Gly Thr Asn Leu lie Val Glu Met Cys Gin Lys Leu Leu Asp Ser 
260 265 270 

ggt tac gtt tct cac ttg cac ate tac ace atg aac ttg gaa aaa gcg 864 
Gly Tyr Val Ser His Leu His lie Tyr Thr Met Asn Leu Glu Lys Ala 
275 280 285 



cct etc atg att ctg gaa aga ttg aac att eta cct acg gaa tea gag 912 
o Leu Met lie Leu Glu Arg Leu Asn lie Leu Pro Thr Glu Ser Glu 
290 295 300 



tc aat gca cat cca ttg gec gtg ttg cca tgg aga aaa tct ttg aat 960 
Phe Asn Ala His Pro Leu Ala Val Leu Pro Trp Arg Lys Ser Leu Asn 
305 310 315 320 

cca aag cgt aaa aac gag gaa gtc aga cct ate ttc tgg aag aga aga 1008 
Pro Lys Arg Lys Asn Glu Glu Val Arg Pro lie Phe Trp Lys Arg Arg 
325 330 335 

cct tac tec tat gtc gca aga ace tct caa tgg gee gtg gac gaa ttc 1056 
Pro Tyr Ser Tyr Val Ala Arg Thr Ser Gin Trp Ala Val Asp Glu Phe 
340 345 350 

ccc aac ggt aga ttc ggt gat teg tct tct cct gcg ttc ggt gac ttg 1104 
Pro Asn Gly Arg Phe Gly Asp Ser Ser Ser Pro Ala Phe Gly Asp Leu 
355 360 365 



gat ctg tgt ggt tea gac ttg ate agg caa tea gcg aac aaa tgt etc 1152 
p Leu Cys Gly Ser Asp Leu He Arg Gin Ser Ala Asn Lys Cys Leu 
370 375 380 



aa tta tgg tec ace cct act tec ate aac gac gtc gee ttc ttg gtc 1200 
Glu Leu Trp Ser Thr Pro Thr Ser He Asn Asp Val Ala Phe Leu Val 
385 390 . 395 400 

•* .> 

ate aac tac ttg aat gga aac ttg aag tgt tta cct tgg agt gat ate 1248 
He Asn Tyr Leu Asn Gly Asn Leu Lys Cys Leu Pro Trp Ser Asp He 
405 410 415 

ccc ate aat gat gaa ata aat cca ate aaa gca cac ttg att gag ctg 1296 
Pro He Asn Asp Glu He Asn Pro lie Lys Ala His Leu He Glu Leu 
420 425 430 

aac cag cat tct ate ate act ata aac tct caa cct caa gtc aac ggc 1344 
Asn Gin His Ser He He Thr He Asn Ser Gin Pro Gin Val Asn Gly 
435 440 445 

att agg tec aat gac aaa att cat ggt tgg gga ccc aag gat ggt tac 1392 
lie Arg Ser Asn Asp Lys He His Gly Trp Gly Pro Lys Asp Gly Tyr 
450 455 460 




gtt tac cag aag caa tat ttg gaa ttt atg ttg ccc aag act aag ttg 1440 
Val Tyr Gin Lys Gin Tyr Leu Qlu Phe Met Leu Pro Lys Thr Lys Leu 
465 470 475 480 

ccc aag ttg att gac acc ttg aaa aac aat gag ttc ttg acc tac ttc 1488 
Pro Lys Leu lie Asp Thr Leu Lys Asn Asn Glu Phe Leu Thr Tyr Phe 
485 490 495 

gcc ate gac tct caa ggt gac ctg eta agt aat cat cca gac aac tec 1536 
Ala lie Asp Ser Gin Gly Asp Leu Leu Ser Asn His Pro Asp Asn Ser 
500 505 510 

aag tec aac get gtg act tgg ggt att ttc ccc ggc aga gaa att ctt 1584 
Lys Ser Asn Ala Val Thr Trp Gly lie Phe Pro Gly Arg Glu lie Leu 
515 520 525 

caa cct acc att gtc gag aaa att teg ttc tta gcg tgg aag gag gag 1632 
Gin Pro Thr lie Val Glu Lys lie Ser Phe Leu Ala Trp Lys Glu Glu 
530 535 540 

c tat cat ate ttg aat gaa tgg aaa eta aac atg aat aaa tac gat 1680 
,e Tyr His lie Leu Asn Glu Trp Lys Leu Asn Met Asn Lys Tyr Asp 
5 550 555 560 

aaa ccg cat agt gcc caa ttc att cag tec ttg att gac gat tac tgc 1728 
Lys Pro His Ser Ala Gin Phe lie Gin Ser Leu lie Asp Asp Tyr Cys 
565 570 575 

ttg gtc aat att gtt gac aat gac tac att tct cca gat gat caa ate 1776 
Leu Val Asn lie Val Asp Asn Asp Tyr lie Ser Pro Asp Asp Gin lie 
580 585 590 

cat tec ate eta eta age eta taa 1800 
His Ser lie Leu Leu Ser Leu 
595 



<210> 24 
<211> 599 
<212> PRT 

^213 > Saccharomyces cerevisiae 



00> 24 

et Lys lie Thr Glu Lys Leu Glu Gin His Arg Gin Thr Ser Gly Lys 
15 10 15 

Pro Thr Tyr Ser Phe Glu Tyr Phe Val Pro Lys Thr Thr Gin Gly Val 
20 25 30 

Gin Asn Leu Tyr Asp Arg Met Asp Arg Met Tyr Glu Ala Ser Leu Pro 
35 40 45 

Gin Phe lie Asp lie Thr Trp Asn Ala Gly Gly Gly Arg Leu Ser His 
50 55 60 

Leu Ser Thr Asp Leu Val Ala Thr Ala Gin Ser Val Leu Gly Leu Glu 
65 70 75 80 

Thr Cys Met His Leu Thr Cys Thr Asn Met Pro lie Ser Met He Asp 
B5 90 95 

Asp Ala Leu Glu Asn Ala Tyr His Ser Gly Cys Gin Asn He Leu Ala 
100 105 110 



Leu Arg Gly Asp Pro Pro Arg Asp Ala Glu Asn Trp Thr Pro Val Glu 
115 120 125 

Gly Gly Phe Gin Tyr Ala Lys Asp Leu lie Lys Tyr lie Lys Ser Lys 
130 135 140 

Tyr Gly Asp His Phe Ala lie Gly Val Ala Gly Tyr Pro Glu Cys His 
145 150 155 160 

Pro Glu Leu Pro Asn Lys Asp Val Lys Leu Asp Leu Glu Tyr Leu Ser 
165 170 175 

Arg Arg Ser Thr Gly Gly Asp Phe lie lie Thr Gin Met Phe Tyr Asp 
180 185 190 

Val Asp Asn Leu Leu Asn Trp Cys Ser Gin Val Arg Ala Ala Gly Met 
195 200 205 



Asp Val Pro lie lie Pro Gly lie Met Pro lie Thr Thr Tyr Ala Ala 
210 215 220 



fe Leu Arg Arg lie Gin Trp Gly Gin lie Ser lie Pro Gin His Phe 
25 230 235 240 



Ser Ser Arg Leu Asp Pro lie Lys Asp Asp Asp Glu Leu Val Arg Asp 
245 250 255 

lie Gly Thr Asn Leu lie Val Glu Met Cys Gin Lys Leu Leu Asp Ser 
260 265 270 

Gly Tyr Val Ser His Leu His lie Tyr Thr Met Asn Leu Glu Lys Ala 
275 280 285 

Pro Leu Met lie Leu Glu Arg Leu Asn lie Leu Pro Thr Glu Ser Glu 
290 295 300 

Phe Asn Ala His Pro Leu Ala Val Leu Pro Trp Arg Lys Ser Leu Asn 
305 310 315 320 



• 



ro Lys Arg Lys Asn Glu Glu Val Arg Pro lie Phe Trp Lys Arg Arg 
325 330 335 



ro Tyr Ser Tyr Val Ala Arg Thr Ser Gin Trp Ala Val Asp Glu Phe 
340 345 350 



Pro Asn Gly Arg Phe Gly Asp Ser Ser Ser Pro Ala Phe Gly Asp Leu 
355 360 365 

Asp Leu Cys Gly Ser Asp Leu lie Arg Gin Ser Ala Asn Lys Cys Leu 
370 375 380 

Glu Leu Trp Ser Thr Pro Thr Ser lie Asn Asp Val Ala Phe Leu Val 
385 390 395 400 

lie Asn Tyr Leu Asn Gly Asn Leu Lys Cys Leu Pro Trp Ser Asp He 
405 410 415 

Pro He Asn Asp Glu He Asn Pro He Lys Ala His Leu He Glu Leu 
420 425 430 



Asn Gin His Ser He He Thr He Asn Ser Gin Pro Gin Val Asn Gly 
435 440 445 



lie Arg Ser Asn Asp Lys lie His Gly Trp Gly Pro Lys Asp Gly Tyr 
450 455 * 460 

Val Tyr Gin Lys Gin Tyr Leu Glu Phe Met Leu Pro Lys Thr Lys Leu 
465 470 475 480 

Pro Lys Leu lie Asp Thr Leu Lys Asn Asn Glu Phe Leu Thr Tyr Phe 
485 490 495 

Ala lie Asp Ser Gin Gly Asp Leu Leu Ser Asn His Pro Asp Asn Ser 
500 505 ^ 510 

Lys Ser Asn Ala Val Thr Trp Gly lie Phe Pro Gly Arg Glu lie Leu 
515 520 525 

Gin Pro Thr lie Val Glu Lys lie Ser Phe Leu Ala Trp Lys Glu Glu 
530 535 540 




Phe Tyr His lie Leu Asn Glu Trp Lys Leu Asn Met Asn Lys Tyr Asp 
45 550 555 560 

s Pro His Ser Ala Gin Phe lie Gin Ser Leu lie Asp Asp Tyr Cys 
565 570 575 



Leu Val Asn lie Val Asp Asn Asp Tyr lie Ser Pro Asp Asp Gin lie 
580 585 590 



His Ser lie Leu Leu Ser Leu 
595 




<210> 25 
<211> 897 
<212> DNA 

<213> Erwinia carotovora 

<220> 
<221> CDS 
<222> (1) . . (894) 
<223> REO00089 

'400> 25 

atg age ttt ttt cac gca aac cag egg gaa gcg ctg aat caa agt ctg 48 
Met Ser Phe Phe His Ala Asn Gin Arg Glu Ala Leu Asn Gin Ser Leu 
15 10 15 

gcg gaa ttg cag gga cga att aat gtg tea ttt gaa ttt ttc ccg cca 96 
Ala Glu Leu Gin Gly Arg He Asn Val Ser Phe Glu Phe Phe Pro Pro 
20 25 30 

cgt ace age gat atg gaa gaa ace ctg tgg age tct ate gat cga ctg 144 
Arg Thr Ser Asp Met Glu Glu Thr Leu Trp Ser Ser He Asp Arg Leu 
35 40 45 

age age ctg aag ccc aag ttt gtt tec gtg act tac ggg gcg aat tct 192 
Ser Ser Leu Lys Pro Lys Phe Val Ser Val Thr Tyr Gly Ala Asn Ser 
50 55 60 



ggc gag cgt gac cgt act cac age att ate aaa acg att aaa gag cgt 240 
Gly Glu Arg Asp Arg Thr His Ser He He Lys Thr He Lys Glu Arg 
65 70 75 80 




acc ggt ctg gaa gcg gca cct cac ctg acc tgc ate gat get tea cgc 288 
Thr Gly Leu Glu Ala Ala Pro His Leu Thr Cys lie Asp Ala Ser Arg 
85 90 95 

gaa cag ctg cgt gaa ate get cag gat tac tgg gag agt ggt ate cgc 336 
Glu Gin Leu Arg Glu lie Ala Gin Asp Tyr Trp Glu Ser Gly lie Arg 
100 105 110 

cat att gtc gcg ctg cgc ggc gac ttg cct caa gaa ggc ggc aaa ccg 384 
His lie Val Ala Leu Arg Gly Asp Leu Pro Gin Glu Gly Gly Lya Pro 
115 120 125 

gac atg tac gcg gcg gat ctg gtt tec ctg ctg aaa gag gtc ggt gat 432 
Asp Met Tyr Ala Ala Asp Leu Val Ser Leu Leu Lys Glu Val Gly Asp 
130 135 140 

ttc gat att tec gtt gee gee tat cct gaa gta cac cct gaa gcg aaa 480 
Phe Asp lie Ser Val Ala Ala Tyr Pro Glu Val His Pro Glu Ala Lys 
145 150 155 160 

c gcg cag get gac ctg att aac ctg aaa cac aag att gat gec ggc 528 
r Ala Gin Ala Asp Leu lie Asn Leu Lys His Lys lie Asp Ala Gly 
165 170 175 

gcg aat cgc get ate aca cag ttc ttt ttc gac gta gaa age tat ttg 576 
Ala Asn Arg Ala lie Thr Gin Phe Phe Phe Asp Val Glu Ser Tyr Leu 
180 185 190 

egg ttc cgt gac cgc tgc gtg gca acg ggc ate gat gta gaa att gtg 624 
Arg Phe Arg Asp Arg Cys Val Ala Thr Gly lie Asp Val Glu He Val 
195 200 205 

ccg ggc att ctg cca gta teg aac ttc aaa cag ttg cag aaa ttt gec 672 
Pro Gly He Leu Pro Val Ser Asn Phe Lys Gin Leu Gin Lys Phe Ala 
210 215 220 

acg atg acc aac gtc cgt gtg ccg aac tgg atg acg acc atg ttt gac 720 
Thr Met Thr Asn Val Arg Val Pro Asn Trp Met Thr Thr Met Phe Asp 
225 230 235 240 



# 



gc ctg gat aac gat cca gaa acc cgc aaa atg gtg ggg gcg tct ate 768 
y Leu Asp Asn Asp Pro Glu Thr Arg Lys Met Val Gly Ala Ser He 
245 250 255 



gee atg gat atg gtg aaa att etc age cgc gaa ggc gta aaa gat ttc 816 
Ala Met Asp Met Val Lys He Leu Ser Arg Glu Gly Val Lys Asp Phe 
260 265 270 

cat ttc tat acg ctg aac cgc gcg gag ctg age tat gcg att tgc cat 864 
His Phe Tyr Thr Leu Asn Arg Ala Glu Leu Ser Tyr Ala He Cys His 
275 280 285 

acg ctg ggc gtc cgc cct gat gta gca cgc tga 897 
Thr Leu Gly Val Arg Pro Asp Val Ala Arg 
290 295 



<210> 26 

<211> 298 

<212> PRT 

<213> Erwinia carotovora 



<400> 26 



Met Ser Phe Phe His Ala Asn Gin Arg Olu Ala Leu Asn Gin Ser Leu 
1 5 10 15 




Ala Glu Leu Gin Gly Arg lie Asn Val Ser Phe Glu Phe Phe Pro Pro 
20 25 30 

Arg Thr Ser Asp Met Glu Glu Thr Leu Trp Ser Ser lie Asp Arg Leu 
35 40 45 

Ser Ser Leu Lys Pro Lys Phe Val Ser Val Thr Tyr Gly Ala ABn Ser 
50 55 60 

Gly Glu Arg Asp Arg Thr His Ser lie lie Lys Thr lie Lys Glu Arg 
65 70 75 80 

Thr Gly Leu Glu Ala Ala Pro His Leu Thr Cys lie Asp Ala Ser Arg 
85 90 95 

Glu Gin Leu Arg Glu lie Ala Gin Asp Tyr Trp Glu Ser Gly lie Arg 
100 105 110 



s lie Val Ala Leu Arg Gly Asp Leu Pro Gin Glu Gly Gly Lys Pro 
115 120 125 



Asp Met Tyr Ala Ala Asp Leu Val Ser Leu Leu Lys Glu Val Gly Asp 
130 135 140 

Phe Asp lie Ser Val Ala Ala Tyr Pro Glu Val His Pro Glu Ala Lys 
145 150 155 160 

Ser Ala Gin Ala Asp Leu lie Asn Leu Lys His Lys He Asp Ala Gly 
165 170 175 

Ala Asn Arg Ala He Thr Gin Phe Phe Phe Asp Val Glu Ser Tyr Leu 
180 185 190 

Arg Phe Arg Asp Arg Cys Val Ala Thr Gly He Asp Val Glu He Val 
195 200 205 



Pro Gly He Leu Pro Val Ser Asn Phe Lys Gin Leu Gin Lys Phe Ala 
210 215 220 



r Met Thr Asn Val Arg Val Pro Asn Trp Met Thr Thr Met Phe Asp 
225 230 235 240 



Gly Leu Asp Asn Asp Pro Glu Thr Arg Lys Met Val Gly Ala Ser He 
245 250 255 

Ala Met Asp Met Val Lys He Leu Ser Arg Glu Gly Val Lys Asp Phe 
260 265 270 

His Phe Tyr Thr Leu Asn Arg Ala Glu Leu Ser Tyr Ala He Cys His 
275 280 285 



Thr Leu Gly Val Arg Pro Asp Val Ala Arg 
290 295 



<210> 27 
<211> 888 
<212> DNA 
<213> Klebsiella 



pneumoniae 



<220> 
<221> CDS 
<222> (1) . . (885) 
<223> RKP07488 



<400> 27 

atg age ttt ttt cac gec aat cag egg gaa gee ctg aat cag age ctg 
Met Ser Phe Phe His Ala Asn Gin Arg Glu Ala Leu Asn Gin Ser Leu 
1 5 10 15 



48 



gcg gaa gtc cag ggc cag att aat gtg tct ttt gaa ttc ttt ccg ccg 
Ala Glu Val Gin Gly Gin lie Asn Val Ser Phe Glu Phe Phe Pro Pro 
20 25 30 



96 



cgc acc agt gaa atg gag caa acc ctg tgg aaa tec ate gat cgc ctg 
Arg Thr Ser Glu Met Glu Gin Thr Leu Trp Lys Ser lie Asp Arg Leu 
35 40 45 



144 



• 



age agt ctg aaa ccg aag ttt gtt teg gta acc tat ggc gcg aac tct 
Ser Ser Leu Lys Pro Lys Phe Val Ser Val Thr Tyr Gly Ala Asn Ser 
50 55 60 



c gag cgc gat cgc acc cac age ate ate aaa ggc att aaa gag cga 
ly Glu Arg Asp Arg Thr His Ser lie lie Lys Gly lie Lys Glu Arg 
65 70 75 80 



192 



240 



acc ggt ctg gaa gca gcg ccg cac ctg acc tgt ate gat gec age cgc 
Thr Gly Leu Glu Ala Ala Pro His Leu Thr Cys lie Asp Ala Ser Arg 
85 90 95 



288 



gat gag ttg cgc act ate get cag gat tac tgg aac aac ggt ate cgc 
Asp Glu Leu Arg Thr lie Ala Gin Asp Tyr Trp Asn Asn Gly lie Arg 
100 105 110 



336 



cat ate gtc gee ctg cgc ggc gac ctg ccg ccg ggc age ggt aaa ccg 
His lie Val Ala Leu Arg Gly Asp Leu Pro Pro Gly Ser Gly Lys Pro 
115 120 125 



384 



gat atg tac gee gec gat ctg gtg acg ttg ctg aaa gag gta ggc gat 
Asp Met Tyr Ala Ala Asp Leu Val Thr Leu Leu Lys Glu Val Gly Asp 
130 135 140 



t gat ate tct gtc gee gcg tat ccg gaa gtg cat ccg gag gcg aaa 
he Asp lie Ser Val Ala Ala Tyr Pro Glu Val His Pro Glu Ala Lys 
145 150 155 160 



432 



480 



age gcg cag gcg gat tta ctg aac ctg aag cgc aaa gta gaa gca ggg 
Ser Ala Gin Ala Asp Leu Leu Asn Leu Lys Arg Lys Val Glu Ala Gly 
165 170 175 



528 



gec aac cgc gcg ate acc cag ttc ttc ttc gat gtg gaa age tac ctg 
Ala Asn Arg Ala lie Thr Gin Phe Phe Phe Asp Val Glu Ser Tyr Leu 
180 185 190 



576 



cgt ttt cgc gat cgc tgc gtc teg gca ggc ate gac gtg gaa ate att 
Arg Phe Arg Asp Arg Cys Val Ser Ala Gly lie Asp Val Glu lie He 
195 200 205 



624 



ccc ggt ate ctg ccg gtc tec aac ttt aaa cag gcg aaa aag ttt gcg 
Pro Gly He Leu Pro Val Ser Asn Phe Lys Gin Ala Lys Lys Phe Ala 
210 215 220 



672 



gat atg acc aac gtc cgt ate ccg gtg tgg atg tea aaa atg ttc gaa 



720 



Asp Met Thr Asn Val Arg lie Pro Val Trp Met Ser Lys Met Phe Glu 
225 230 235 240 



ggg ctg gat aac gac gcc gaa acc cgt caa ctg gtg ggg gcg aat ate 
Gly Leu Asp Asn Asp Ala Glu Thr Arg Gin Leu Val Gly Ala Asn lie 
245 250 255 



768 



gcc atg gac atg gtg aag ate tta age egg gaa ggg gtc aag gat ttc 
Ala Met Asp Met Val Lys lie Leu Ser Arg Glu Gly Val Lys Asp Phe 
260 265 270 



816 



cac ttc tac acc ctg aac cgc gcc gag atg age tac gcc ate tgc cat 
His Phe Tyr Thr Leu Asn Arg Ala Glu Met Ser Tyr Ala lie Cys His 
275 280 285 



864 



acg ctg ggc gta cgc ccg gcc tga 
Thr Leu Gly Val Arg Pro Ala 
290 295 



888 




10> 28 

11> 295 

12 > PRT 

<213> Klebsiella pneumoniae 



<4O0> 28 

Met Ser Phe Phe His Ala Asn Gin Arg Glu Ala Leu Asn Gin Ser Leu 
15 10 15 

Ala Glu Val Gin Gly Gin lie Asn Val Ser Phe Glu Phe Phe Pro Pro 
20 25 30 

Arg Thr Ser Glu Met Glu Gin Thr Leu Trp Lys Ser lie Asp Arg Leu 
35 40 45 

Ser Ser Leu Lys Pro Lys Phe Val Ser Val Thr Tyr Gly Ala Asn Ser 
50 55 60 

Gly Glu Arg Asp Arg Thr His Ser lie lie Lys Gly lie Lys Glu Arg 
65 70 75 80 



r Gly Leu Glu /Via Ala Pro His Leu Thr Cys lie Asp Ala Ser Arg 
85 90 95 



Asp Glu Leu Arg Thr lie Ala Gin Asp Tyr Trp Asn Asn Gly lie Arg 
100 105 110 

His lie Val Ala Leu Arg Gly Asp Leu Pro Pro Gly Ser Gly Lys Pro 
115 120 125 

Asp Met Tyr Ala Ala Asp Leu Val Thr Leu Leu Lys Glu Val Gly Asp 
130 135 140 

Phe Asp lie Ser Val Ala Ala Tyr Pro Glu Val His Pro Glu Ala Lys 
145 150 155 160 

Ser Ala Gin Ala Asp Leu Leu Asn Leu Lys Arg Lys Val Glu Ala Gly 
165 170 175 

Ala Asn Arg Ala He Thr Gin Phe Phe Phe Asp Val Glu Ser Tyr Leu 
180 185 190 



Arg Phe Arg Asp Arg Cys Val Ser Ala Gly He Asp Val Glu He He 




195 200 205 

Pro Gly lie Leu Pro Val Ser Asn Phe Lys Gin Ala Lys Lys Phe Ala 
210 215 220 

Asp Met Thr Asn Val Arg lie Pro Val Trp Met Ser Lys Met Phe Glu 
225 230 235 240 

Gly Leu Asp Asn Asp Ala Glu Thr Arg Gin Leu Val Gly Ala Asn lie 
245 250 255 

Ala Met Asp Met Val Lys lie Leu Ser Arg Glu Gly Val Lys Asp Phe 
260 265 270 

His Phe Tyr Thr Leu Asn Arg Ala Glu Met Ser Tyr Ala He Cys His 
275 280 285 

Thr Leu Gly Val Arg Pro Ala 
290 295 



10> 29 
11> 891 
<212> DNA 
<213> Salmonella typhi 

<220> 
<221> CDS 
<222> (1) . . (888) 
<223> RTY02485 

<400> 29 

atg age ttt ttt cac gec aac cag egg gaa gec ctg aat cag age ctg 48 
Met Ser Phe Phe His Ala Asn Gin Arg Glu Ala Leu Asn Gin Ser Leu 
1 5 10 15 

gcg gaa gta cag ggt cag att aac gtt teg ttt gaa ttt ttc ccg ccg 96 
Ala Glu Val Gin Gly Gin He Asn Val Ser Phe Glu Phe Phe Pro Pro 
20 25 30 



W 



ggc acc agt gaa atg gag caa acc ctg tgg aac tec ate gat cgc ctg 144 
g Thr Ser Glu Met Glu Gin Thr Leu Trp Asn Ser He Asp Arg Leu 
35 40 45 



age age ctg aaa ccg aag ttt gtt teg gta acg tat ggc gec aac tec 192 
Ser Ser Leu Lys Pro Lys Phe Val Ser Val Thr Tyr Gly Ala Asn Ser 
50 55 60 

ggg gaa cgt gac cgc act cat agt gtt att aaa ggc att aaa gag cgt 240 
Gly Glu Arg Asp Arg Thr His Ser Val He Lys Gly lie Lys Glu Arg 
65 70 75 * 80 

act ggg ctt gag gee gcg ccg cac ctt acc tgt att gac gec acg cgc 288 
Thr Gly Leu Glu Ala Ala Pro His Leu Thr Cys He Asp Ala Thr Arg 
85 90 95 

gat gaa ctg cgc acc ate gec cgc gac tac tgg aat aac ggt ate cgc 336 
Asp Glu Leu Arg Thr He Ala Arg Asp Tyr Trp Asn Asn Gly He Arg 
100 105 HO 

cac att gtt get ttg cgc ggc gat ttg ccg ccg ggc age ggt aag ccg 384 
His He Val Ala Leu Arg Gly Asp Leu Pro Pro Gly Ser Gly Lys Pro 
115 120 125 



-TV 



gag 
Glu 


atg 
Met 
130 


tac gee 
Tyr Ala 


gee gat ctg 
Ala Asp Leu 
135 


gtt 
Val 


ggt 
Gly 


ttg 
Leu 


etc 
Leu 


aaa 
Lys 
140 


gag 
Glu 


gtg 
Val 


gtc 
Val 


gat 
Asp 


432 


ttc 
Phe 
145 


gat 
Asp 


att tea 
lie Ser 


gta gcg gee 
Val Ala Ala 
150 


tat 
Tyr 


ccg 
Pro 


gag 
Glu 


gta 
Val 
155 


cat 
His 


ccg 
Pro 


9 aa 
Glu 


gcg 
Ala 


aaa 
Lys 
160 


480 


age 
Ser 


gcg 

Ala 


cag gee 
Gin Ala 


gat ctg ctt 
Asp Leu Leu 
165 


aat 
Asn 


ctg 
Leu 


aag 
Lys 
170 


cgt 
Arg 


aaa 
Lys 


gtg 

Val 


gat 
Asp 


get 
Ala 
175 


ggc 

Gly 


528 


get 
Ala 


aac 
Asn 


cgc gcg 
Arg Ala 
180 


ata acc caa 
He Thr Gin 


ttt 
Phe 


ttc 
Phe 
185 


ttc 
Phe 


gat 
Asp 


gtg 
Val 


gaa 
Glu 


age 
Ser 
190 


tat 
Tyr 


ctg 
Leu 


576 


cgt 
Arg 


ttt 
Phe 


cgc gac 
Arg Asp 
195 


cgc tgt gtt 
Arg Cys Val 


tec 
Ser 
200 


gee 
Ala 


ggt 

Gly 


ate 
He 


gac 
Asp 


gta 
val 
205 


gaa 
Glu 


att 
He 


att 
He 


624 


I: 


ggc 
Gly 
210 


att tta 
lie Leu 


ccg gtg tct 
Pro Val Ser 
215 


aac 
Asn 


ttt 
Phe 


aaa 
Lys 


cag 
Gin 


gcg 
Ala 

220 


aaa 
Lys 


aaa 
Lys 


ttt 
Phe 


gee 
Ala 


672 


gat 
Asp 
225 


atg 
Met 


acc aat 
Thr Asn 


gtc cgc att 
Val Arg He 
230 


ccg 
Pro 


tec 
Ser 


tgg 
Trp 


atg 
Met 
235 


teg 
Ser 


ctg 
Leu 


atg 
Met 


ttt 
Phe 


gag 
Glu 
240 


720 


ggg 

Gly 


ctg 
Leu 


gat gat 
Asp Asp 


gac gca gaa 
Asp Ala Glu 
245 


acc 
Thr 


cgc 
Arg 


aag 
Lys 
250 


ctg 
Leu 


gtg 
Val 


ggc 

Gly 


get 
Ala 


aac 
Asn 
255 


att 
He 


768 


gcg 

Ala 


atg 
Met 


gac atg 
Asp Met 
260 


gtg aaa att 
Val Lys He 


tta 
Leu 


age 
Ser 
265 


cgc 
Arg 


gaa 
Glu 


gga 
Gly 


gtg 
Val 


aag 
Lys 
270 


gat 
Asp 


ttc 
Phe 


816 


cac 
His 


ttc 
Phe 


tac acg 
Tyr Thr 


ttg aat cgt 
Leu Asn Arg 


gcg 
Ala 


gaa 
Glu 


atg 
Met 


agt 
Ser 


tat 
Tyr 


gee 
Ala 


att 
He 


tgc 
Cys 


cac 
His 


864 



275 280 285 

g ctg ggc gta aga ccg ggt tta taa 891 

r Leu Gly Val Arg Pro Gly Leu 
290 295 



<210> 30 
<211> 296 
<212> PRT 

<213> Salmonella typhi 
<400> 30 

Met Ser Phe Phe His Ala Asn Gin Arg Glu Ala Leu Asn Gin Ser Leu 
15 10 15 

Ala Glu Val Gin Gly Gin He Asn Val Ser Phe Glu Phe Phe Pro Pro 
20 25 30 

Arg Thr Ser Glu Met Glu Gin Thr Leu Trp Asn Ser He Asp Arg Leu 
35 40 45 



Ser Ser Leu Lys Pro Lys Phe Val Ser Val Thr Tyr Gly Ala Asn Ser 
50 55 60 



Gly Glu Arg Asp Arg Thr His Ser Val lie Lys Gly lie Lys Glu Arg 
65 70 75 80 

Thr Gly Leu Glu Ala Ala Pro His Leu Thr Cys lie Asp Ala Thr Arg 
85 90 95 

Asp Glu Leu Arg Thr lie Ala Arg Asp Tyr Trp Asn Asn Gly lie Arg 
100 105 110 

His lie Val Ala Leu Arg Gly Asp Leu Pro Pro Gly Ser Gly Lys Pro 
115 120 125 

Glu Met Tyr Ala Ala Asp Leu Val Gly Leu Leu Lys Glu Val Val Asp 
130 135 140 

Phe Asp lie Ser Val Ala Ala Tyr Pro Glu Val His Pro Glu Ala Lys 
145 150 155 160 




Ser Ala Gin Ala Asp Leu Leu Asn Leu Lys Arg Lys Val Asp Ala Gly 
165 170 175 



a Asn Arg Ala lie Thr Gin Phe Phe Phe Asp Val Glu Ser Tyr Leu 
180 185 190 



Arg Phe Arg Asp Arg Cys Val Ser Ala Gly lie Asp Val Glu He He 
195 200 205 

Pro Gly He Leu Pro Val Ser Asn Phe Lys Gin Ala Lys Lys Phe Ala 
210 215 220 

Asp Met Thr Asn Val Arg He Pro Ser Trp Met Ser Leu Met Phe Glu 
225 230 235 240 

Gly Leu Asp Asp Asp Ala Glu Thr Arg Lys Leu Val Gly Ala Asn He 
245 250 255 

Ala Met Asp Met Val Lys He Leu Ser Arg Glu Gly Val Lys Asp Phe 
260 265 270 



gis Phe Tyr Thr Leu Asn Arg Ala Glu Met Ser Tyr Ala He Cys His 
275 280 285 



r Leu Gly Val Arg Pro Gly Leu 
290 295 



<210> 31 
<211> 891 
<212> DNA 

<213> Salmonella typhimurium 

<220> 
<221> CDS 
<222> (1) . . (888) 
<223> RSY00593 

<400> 31 

atg age ttt ttt cac gec aac cag egg gaa gee ctg aat cag age ctg 48 
Met Ser Phe Phe His Ala Asn Gin Arg Glu Ala Leu Asn Gin Ser Leu 
15 10 15 



gcg gaa gta cag ggt cag att aac gtt teg ttt gaa ttt ttc ccg ccg 



96 



Ala Glu Val Gin Gly Gin He Asn Val Ser Phe Glu Phe Phe Pro Pro 
20 25 30 

cgc acc agt gaa atg gag caa acc ctg tgg aac tec ate gat cgc ctg 
Arg Thr Ser Glu Met Glu Gin Thr Leu Trp Asn Ser He Asp Arg Leu 
35 40 45 

age agt ctg aaa ccg aag ttt gtt teg gta acg tat ggc gec aac tec 
Ser Ser Leu Lys Pro Lys Phe Val Ser Val Thr Tyr Gly Ala Asn Ser 
50 55 60 

ggg gaa cgc gac cgc acc cat age gtt att aaa ggc ate aaa gag cgt 
Gly Glu Arg Asp Arg Thr His Ser Val He Lys Gly He Lys Glu Arg 
65 70 75 * so 

act ggg ctt gag gec gcg ccg cac ctt acc tgt att gac gee acg cgc 
Thr Gly Leu Glu Ala Ala Pro His Leu Thr Cys He Asp Ala Thr Arg 
85 90 95 

gat gaa ctg cgc acc ate gec cgc gac tac tgg aat aac ggt ate cgc 
P Qlu Leu Arg Thr He Ala Arg Asp Tyr Trp Asn Asn Gly He Arg 
100 105 no 

"cac att gtc get ttg cgc ggc gat ttg ccg ccg ggc age ggt aag ccg 
His He Val Ala Leu Arg Gly Asp Leu Pro Pro Gly Ser Gly Lys Pro 
115 120 125 

gag atg tac gec gee gat ctg gtt ggt ttg etc aaa gag gtg gec gat 
Glu Met Tyr Ala Ala Asp Leu Val Gly Leu Leu Lys Glu Val Ala Asp 
130 135 140 

ttc gat att tea gta gcg gec tat ccg gag gta cat ccg gaa gcg aaa 
Phe Asp He Ser Val Ala Ala Tyr Pro Glu Val His Pro Glu Ala Lys 
145 150 155 160 

age geg cag gec gat ctg ctt aat ctg aag cgt aaa gtg gat get ggc 
Ser Ala Gin Ala Asp Leu Leu Asn Leu Lys Arg Lys Val Asp Ala Gly 
165 170 




175 



get aac cgc gcg ata acc caa ttt ttc ttc gat gtg gaa age tac ctg 
^Ta Asn Arg Ala He Thr Gin Phe Phe Phe Asp Val Glu Ser Tyr Leu 
180 185 igo 



cgt ttt cgc gac cgc tgt gtt tct gee ggt ate gac gta gaa att att 
Arg Phe Arg Asp Arg Cys Val Ser Ala Gly He Asp Val Glu He He 
I 95 200 205 

ccc ggc att tta ecg gtg tct aac ttt aaa cag gca aaa aaa ttt gee 
Pro Gly He Leu Pro Val Ser Asn Phe Lys Gin Ala Lys Lys Phe Ala 
210 215 220 

gat atg acc aat gtc cgc att ccg tec tgg atg tea ctg atg ttt gag 
Asp Met Thr Asn Val Arg He Pro Ser Trp Met Ser Leu Met Phe Glu 
225 230 



235 240 



ggg ctg gat aat gac gca gaa acc cgc aag ctg gtg ggc get aac att 
Gly Leu Asp Asn Asp Ala Glu Thr Arg Lys Leu Val Gly Ala Asn He 
245 250 255 

gcg atg gac atg gtg aaa att tta age cgt gaa gga gtg aag gat ttc 
Ala Met Asp Met Val Lys He Leu Ser Arg Glu Gly Val Lys Asp Phe 
260 265 270 



cac ttc tac acg ttg aat cgt gcg gaa atg agt tat gcc att tgc cac 864 
His Phe Tyr Thr Leu Asn Arg Ala Glu Met Ser Tyr Ala lie Cys His 
275 280 285 

acg ctg ggc gta aga ccg ggt tta taa 891 
Thr Leu Gly Val Arg Pro Gly Leu 
290 295 



<210> 32 
<211> 296 
<212> PRT 

<213> Salmonella typhiraurium 
<400> 32 

Met Ser Phe Phe His Ala Asn Gin Arg Glu Ala Leu Asn Gin Ser Leu 
15 10 15 

Ala Glu Val Gin Gly Gin lie Asn Val Ser Phe Glu Phe Phe Pro Pro 
20 25 30 



Thr Ser Glu Met Glu Gin Thr Leu Trp Asn Ser lie Asp Arg Leu 
35 40 45 



Ser Ser Leu Lys Pro Lys Phe Val Ser Val Thr Tyr Gly Ala Asn Ser 
50 55 60 

Gly Glu Arg Asp Arg Thr His Ser Val He Lys Gly He Lys Glu Arg 
65 70 75 80 

Thr Gly Leu Glu Ala Ala Pro His Leu Thr Cys He Asp Ala Thr Arg 
85 90 95 

Asp Glu Leu Arg Thr He Ala Arg Asp Tyr Trp Asn Asn Gly He Arg 
100 105 no 

His He Val Ala. Leu Arg Gly Asp Leu Pro Pro Gly Ser Gly Lys Pro 
115 120 125 



• 

^^41 



Glu Met Tyr Ala Ala Asp Leu Val Gly Leu Leu Lys Glu Val Ala Asp 
130 135 140 



e Asp He Ser Val Ala Ala Tyr Pro Glu Val His Pro Glu Ala Lys 
45 150 155 160 

Ser Ala Gin Ala Asp Leu Leu Asn Leu Lys Arg Lys Val Asp Ala Gly 
165 170 175 

Ala Asn Arg Ala He Thr Gin Phe Phe Phe Asp Val Glu Ser Tyr Leu 
180 1B5 190 

Arg Phe Arg Asp Arg Cys Val Ser Ala Gly He Asp Val Glu He He 
195 200 205 

o 

Pro Gly He Leu Pro Val Ser Asn Phe Lys Gin Ala Lys Lys Phe Ala 
210 215 220 



Asp Met Thr Asn Val Arg He Pro Ser Trp Met Ser Leu Met Phe Glu 

225 230 235 240 

Gly Leu Asp Asn Asp Ala Glu Thr Arg Lys Leu Val Gly Ala Asn He 
245 250 255 





Ala Met Asp Met Val Lys lie Leu Ser Arg Glu Gly Val Lys Asp Phe 
260 265 270 

Hia Phe Tyr Thr Leu Asn Arg Ala Glu Met Ser Tyr Ala lie Cys His 
275 280 285 

Thr Leu Gly Val Arg Pro Gly Leu 
290 295 



<210> 33 
<211> 891 
<212> DNA 

<213> Escherichia coli 

<220> 

<221> CDS 

<222> (1) . . (888) 

<223> REC03839 

00> 33 

g age ttt ttt cac gec age cag egg gat gee ctg aat cag age ctg 48 
t Ser Phe Phe His Ala Ser Gin Arg Asp Ala Leu Asn Gin Ser Leu 
15 10 15 

gca gaa gtc cag ggg cag att aac gtt teg ttc gag ttt ttc ccg ccg 96 
Ala Glu Val Gin Gly Gin ile Asn Val Ser Phe Glu Phe Phe Pro Pro 
20 25 30 

cgt ace agt gaa atg gag cag acc ctg tgg aac tec ate gat cgc ctt 144 
Arg Thr Ser Glu Met Glu Gin Thr Leu Trp Asn Ser Ile Asp Arg Leu 
35 40 45 

age age ctg aaa ccg aag ttt gta teg gtg acc tat ggc gcg aac tec 192 
Ser Ser Leu Lys Pro Lys Phe Val Ser Val Thr Tyr Gly Ala Asn Ser 

50 55 60 

ggc gag cgc gac cgt acg cac age att att aaa ggc att aaa gat cgc 240 
Gly Glu Arg Asp Arg Thr His Ser Ile Ile Lys Gly Ile Lys Asp Arg 
65 70 75 80 

^fct ggt ctg gaa gcg gca ccg cat ctt act tgc att gat gcg acg ccc 288 
Thr Gly Leu Glu Ala Ala Pro His Leu Thr Cys lie Asp Ala Thr Pro 
85 90 95 

gac gag ctg cgc acc att gca cgc gac tac tgg aat aac ggt att cgt 336 
Asp Glu Leu Arg Thr Ile Ala Arg Asp Tyr Trp Asn Asn Gly Ile Arg 
100 105 110 

cat ate gtg gcg ctg cgt ggc gat ctg ccg ccg gga agt ggt aag cca 384 
His Ile Val Ala Leu Arg Gly Asp Leu Pro Pro Gly Ser Gly Lys Pro 
115 120 ~ 125 

gaa atg tat get tct gac ctg gtg acg ctg tta aaa gaa gtg gca gat 432 
Glu Met Tyr Ala Ser Asp Leu Val Thr Leu Leu Lys Glu Val Ala Asp 
130 135 140 

ttc gat ate tee gtg gcg gcg tat ccg gaa gtt cac ccg gaa gca aaa 480 
Phe Asp Ile Ser Val Ala Ala Tyr Pro Glu Val His Pro Glu Ala Lys 
145 150 155 160 

age get cag gcg gat ttg ctt aat ctg aaa cgc aaa gtg gat gee gga 528 



Ser Ala Gin Ala Asp Leu Leu Asn Leu Lys Arg Lys Val Asp Ala Qly 
165 170 175 

gcc aac cgc gcg att act cag ttc ttc ttc gat gtc gaa age tac ctg 576 
Ala Asn Arg Ala He Thr Gin Phe Phe Phe Asp Val Glu Ser Tyr Leu 
180 185 190 

cgt ttt cgt gac cgc tgt gta teg gcg ggc att gat gtg gaa att att 624 
Arg Phe Arg Asp Arg Cys Val Ser Ala Gly He Asp Val Glu He He 
195 200 205 

ccg gga att ttg ccg gta tct aac ttt aaa cag gcg aag aaa ttt gcc 672 
Pro Gly He Leu Pro Val Ser Asn Phe Lys Gin Ala Lys Lys Phe Ala 
210 215 220 




gat 


atg 


acc aac gtg cgt 


Asp 


Met 


Thr Asn Val Arg 


225 




230 


ggt 


ctg 


gat gat gat gcc 


flly 


Leu 


Asp Asp Asp Ala 



235 240 



# 



00> 34 

t Ser Phe Phe His Ala Ser Gin Arg Asp Ala Leu Asn Gin Ser Leu 
5 10 is 



Ala Glu Val Gin Gly Gin He Asn Val Ser Phe Glu Phe Phe Pro Pro 
20 25 30 

Arg Thr Ser Glu Met Glu Gin Thr Leu Trp Asn Ser He Asp Arg Leu 
35 40 45 

Ser Ser Leu Lys Pro Lys Phe Val Ser Val Thr Tyr Gly Ala Asn Ser 
50 55 60 

Gly Glu Arg Asp Arg Thr His Ser He He Lys Gly He Lys Asp Arg 
65 70 75 * 80 

Thr Gly Leu Glu Ala Ala Pro His Leu Thr Cys He Asp Ala Thr Pro 
85 90 95 

Asp Glu Leu Arg Thr He Ala Arg Asp Tyr Trp Abu Asn Gly He Arg 
100 105 110 



720 



245 250 255 

gcc atg gat atg gtg aag att tta age cgt gaa gga gtg aaa gat ttc 816 
Ala Met Asp Met Val Lys He Leu Ser Arg Glu Gly Val Lys Asp Phe 
260 265 270 

cac ttc tat acg ctt aac cgt get gaa atg agt tac gcg att tgc cat 864 
His Phe Tyr Thr Leu Asn Arg Ala Glu Met Ser Tyr Ala He Cys His 
275 280 285 

acg ctg ggg gtt cga cct ggt tta taa 891 
Thr Leu Gly Val Arg Pro Gly Leu 
290 295 



<210> 34 
<211> 296 
<212> PRT 

<213> Escherichia coli 



His lie Val Ala Leu Arg Qly Asp Leu Pro Pro Qly Ser Gly Lys Pro 
115 120 125 

Glu Met Tyr Ala Ser Asp Leu Val Thr Leu Leu Lys Glu Val Ala Asp 
130 135 140 

Phe Asp lie Ser Val Ala Ala Tyr Pro Glu Val His Pro Glu Ala Lys 
145 150 155 160 

Ser Ala Gin Ala Asp Leu Leu Asn Leu Lys Arg Lys Val Asp Ala Gly 
165 170 175 

Ala Asn Arg Ala lie Thr Gin Phe Phe Phe Asp Val Glu Ser Tyr Leu 
180 185 190 

Arg Phe Arg Asp Arg Cys Val Ser Ala Gly He Asp Val Glu He He 
195 200 205 

Pro Gly He Leu Pro Val Ser Asn Phe Lys Gin Ala Lys Lys Phe Ala 
210 215 220 



Met Thr Asn Val Arg He Pro Ala Trp Met Ala Gin Met Phe Asp 
5 230 235 240 



Gly Leu Asp Asp Asp Ala Glu Thr Arg Lys Leu Val Gly Ala Asn He 
245 250 255 

Ala Met Asp Met Val Lys He Leu Ser Arg Glu Gly Val Lys Asp Phe 
260 265 270 

His Phe Tyr Thr Leu Asn Arg Ala Glu Met Ser Tyr Ala He Cys His 
275 280 285 

Thr Leu Gly Val Arg Pro Gly Leu 
290 295 



<210> 35 
<211> 915 
<212> DNA 

<213> Vibrio cholerae 



20> 
<221> CDS 
<222> (1) . . (912) 
<223> RVC06433 

<400> 35 

gtg aca etc ggt cac agg gag tac aag atg gga tac aca cac get age 48 

Val Thr Leu Gly His Arg Glu Tyr Lys Met Gly Tyr Thr His Ala Ser 
15 10 15 

cat ate gat gca ttg aac caa aac att gcg gag ctt tec gac ate aat 96 
His He Asp Ala Leu Asn Gin Asn He Ala Glu Leu Ser Asp He Asn 
20 25 30 

gtt teg ttt gag ttt ttt cca ccc age tea cca caa atg gaa gaa acg 144 
Val Ser Phe Glu Phe Phe Pro Pro Ser Ser Pro Gin Met Glu Glu Thr 
35 40 45 



ctt tgg gga teg gta cac cgt ctg aaa aca etc caa ccg aaa ttt gtt 192 
Leu Trp Gly Ser Val His Arg Leu Lys Thr Leu Gin Pro Lys Phe Val 
50 55 60 



teg gtc act tat ggt gca aac tct ggt gag cgt gac cgt act cac teg 
Ser Val Thr Tyr Gly Ala Asn Ser Gly Glu Arg Asp Arg Thr His Ser 
65 70 75 80 



240 



ate att aaa gcg ate aaa gat caa acc ggt tta att gee gcg cca cac 
lie lie Lys Ala lie Lys Asp Gin Thr Gly Leu lie Ala Ala Pro His 
85 90 95 



288 



ctg act tgt ate gat gee act cgt gat gaa ctg ate cag ate gee gat 
Leu Thr Cys lie Asp Ala Thr Arg Asp Glu Leu He Gin He Ala Asp 
100 105 110 



336 



gac tac tgg cat aac ggc ate cag aat att gtg gcg ctg cgt ggg gat 
Asp Tyr Trp His Asn Gly He Gin Asn He Val Ala Leu Arg Gly Asp 
115 120 X25 



384 



ate ccg get ggc ggt ggt aag cca gag atg tac gec tec gat eta gtg 
He Pro Ala Gly Gly Gly Lys Pro Glu Met Tyr Ala Ser Asp Leu Val 
130 135 140 



^^45 



ctg etc aaa tea cgc cac gat ttt gat att tec gtg gee gee ttc 
r Leu Leu Lys Ser Arg His Asp Phe Asp lie Ser Val Ala Ala Phe 
45 150 155 160 



432 



480 



cct gaa gtg cac cct gaa gee aaa age gcg caa gcg gac ctg etc aat 
Pro Glu Val His Pro Glu Ala Lys Ser Ala Gin Ala Asp Leu Leu Asn 
165 170 175 



528 



tta aaa cgt aaa gtc gat gca ggt gcg aat cgt gee ate acg cag ttt 576 
Leu Lys Arg Lys Val Asp Ala Gly Ala Asn Arg Ala He Thr Gin Phe 
180 185 190 

ttc ttt gat gta gaa age tac ctg cgt ttt cgc gat cgc tgt gtg gee 624 
Phe Phe Asp Val Glu Ser Tyr Leu Arg Phe Arg Asp Arg Cys Val Ala 
195 200 ~ 205 



get ggg att gac gta gaa ate gtg cct ggc att ctg ccg gtt tct aac 
Ala Gly He Asp Val Glu He Val Pro Gly He Leu Pro Val Ser Asn 
210 215 220 



25 



t aaa caa gcg teg cgc ttc get gcg caa aac aac gtc aaa gtt ccg 
e Lys Gin Ala Ser Arg Phe Ala Ala Gin Asn Asn Val Lys Val Pro 

230 235 240 



672 



720 



768 



816 



aat tgg atg gtg aag cag ttt gaa gga tta gaa gac gat cca gtg act 
Asn Trp Met Val Lys Gin Phe Glu Gly Leu Glu Asp Asp Pro Val Thr 
245 250 255 

cgc cag ttg gta ggt gca age caa gec att gat atg gtg cgc gtg ctg 
Arg Gin Leu Val Gly Ala Ser Gin Ala He Asp Met Val Arg Val Leu 
260 265 270 

tgc cgt gaa ggg gtg aag gat ttc cac ttc tac acc eta aat cgt gec 864 
Cys Arg Glu Gly Val Lys Asp Phe His Phe Tyr Thr. Leu Asn Arg Ala 
275 280 285 

gaa atg act tac gcg tta tgc cac acc tta ggc gtt cgc cca caa get 912 
Glu Met Thr Tyr Ala Leu Cys His Thr Leu Gly Val Arg Pro Gin Ala 
290 295 300 



taa 



915 



<210> 36 
<211> 304 
<212> PRT 
<213> Vibrio 



cholerae 



<400> 36 

Val Thr Leu Qly His Arg Glu Tyr Lys Met Gly Tyr Thr His Ala Ser 
1 5 10 15 

His He Asp Ala Leu Asn Gin Asn He Ala Glu Leu Ser Asp lie Asn 
20 25 30 

Val Ser Phe Glu Phe Phe Pro Pro Ser Ser Pro Gin Met Glu Glu Thr 
35 40 45 

Leu Trp Gly Ser Val His Arg Leu Lys Thr Leu Gin Pro Lys Phe Val 
50 55 60 




Ser Val Thr Tyr Gly Ala Asn Ser Gly Glu Arg Asp Arg Thr His Ser 
5 70 75 80 

e He Lys Ala He Lys Asp Gin Thr Gly Leu He Ala Ala Pro His 
85 90 95 



Leu Thr Cys He Asp Ala Thr Arg Asp Glu Leu He Gin He Ala Asp 
100 105 110 

Asp Tyr Trp His Asn Gly He Gin Asn He Val Ala Leu Arg Gly Asp 
115 120 125 

He Pro Ala Gly Gly Gly Lys Pro Glu Met Tyr Ala Ser Asp Leu Val 
130 135 140 

Thr Leu Leu Lys Ser Arg His Asp Phe Asp He Ser Val Ala Ala Phe 
145 150 155 160 

Pro Glu Val His Pro Glu Ala Lys Ser Ala Gin Ala Asp Leu Leu Asn 
165 170 175 



eu Lys Arg Lys Val Asp Ala Gly Ala Asn Arg Ala He Thr Gin Phe 
180 185 190 



Phe Phe Asp Val Glu Ser Tyr Leu Arg Phe Arg Asp Arg Cys Val Ala 
195 200 205 



Ala Gly He Asp Val Glu He Val Pro Gly He Leu Pro Val Ser Asn 
210 215 220 

Phe Lys Gin Ala Ser Arg Phe Ala Ala Gin Asn Asn Val Lys Val Pro 
225 230 235 240 

Asn Trp Met Val Lys Gin Phe Glu Gly Leu Glu Asp Asp Pro Val Thr 
245 250 255 

Arg Gin Leu Val Gly Ala Ser Gin Ala He Asp Met Val Arg Val Leu 
260 265 270 

Cys Arg Glu Gly Val Lys Asp Phe His Phe Tyr Thr Leu Asn Arg Ala 
275 280 285 



Glu Met Thr Tyr Ala Leu Cys His Thr Leu Gly Val Arg Pro Gin Ala 
290 295 300 



<210> 37 

<211> 879 

<212> DNA 

<213> Haemophilus 



influenzae 



<220> 
<221> CDS 
<222> (1) . . (876) 
<223> RHI06620 



<400> 37 

atg age tac gcg aaa gaa att gat aca tta aat caa cat att gca gat 
Met Ser Tyr Ala Lys Glu lie Asp Thr Leu Asn Gin His lie Ala Asp 
1 5 10 15 



48 




t aat aaa aaa att aat gtc tec ttt gaa ttt ttt cca cct aaa aac 96 
e Asn Lys Lys lie Asn Val Ser Phe Glu Phe Phe Pro Pro Lys Asn 
20 25 30 



gaa aaa atg gaa acc ctt eta tgg gat tea att cat cgt tta aaa gta 144 
Glu Lys Met Glu Thr Leu Leu Trp Asp Ser lie His Arg Leu Lys Val 
35 40 45 



tta aag cct aaa ttt gtg tea gtc act tac ggt gca aat teg gga gaa 192 
Leu Lys Pro Lys Phe Val Ser Val Thr Tyr Gly Ala Asn Ser Gly Glu 
50 55 60 

cgt gac cgc act cac ggc att gtg aaa gee att aaa caa gaa act ggc 240 
Arg Asp Arg Thr His Gly lie Val Lys Ala lie Lys Gin Glu Thr Gly 
65 70 75 80 

tta. gaa gee gca cca cat tta act gga att gat gee aca cct gaa gaa 288 
Leu Glu Ala Ala Pro His Leu Thr Gly He Asp Ala Thr Pro Glu Glu 
85 90 95 



^^tt 

w 



ta aaa caa att gcg aga gat tat tgg gat agt ggt att cgc cgt att 336 
u Lys Gin He Ala Arg Asp Tyr Trp Asp Ser Gly lie Arg Arg He 
100 105 110 



gtt gcg tta cgc ggt gac gaa cct aaa ggt tac gcg aaa aaa cca ttt 384 
Val Ala Leu Arg Gly Asp Glu Pro Lys Gly Tyr Ala Lys Lys Pro Phe 
115 120 125 

tat gcg tea gat ctt gtg gaa tta etc cgt tct gtc get gat ttt gat 432 
Tyr Ala Ser Asp Leu Val Glu Leu Leu Arg Ser Val Ala Asp Phe Asp 
130 135 140 

att tct gta gee get tat ccc gaa gtt cat cca gaa gca aaa tec gca 480 
He Ser Val Ala Ala Tyr Pro Glu Val His Pro Glu Ala Lys Ser Ala 
145 150 155 160 

caa gca gac tta att aat tta aaa cgt aaa att gat gca ggt gca aac 528. 
Gin Ala Asp Leu He Asn Leu Lys Arg Lys He Asp Ala Gly Ala Asn 
165 170 175 

cac gtc att aca caa ttt ttc ttt gat att gaa aac tac eta cgt ttt 576 
His Val He Thr Gin Phe Phe Phe Asp He Glu Asn Tyr Leu Arg Phe 
180 185 190 



cgt gat cgt tgt gca tea att ggt att gat act gaa ate gta ccc ggt 624 
Arg Asp Arg Cys Ala Ser He Gly He Asp Thr Glu He Val Pro Gly 
195 200 205 

att tta cct gtt act aat ttt aaa caa etc caa aaa atg gca tea ttc 672 
He Leu Pro Val Thr Asn Phe Lys Gin Leu Gin Lys Met Ala Ser Phe 
210 215 220 

act aat gtg aaa att cca gcg tgg tta gtt aaa gee tat gat ggt ttg 720 
Thr Asn Val Lys He Pro Ala Trp Leu Val Lys Ala Tyr Aap Gly Leu 
225 230 235 240 

gat aat gat cca act aca cgt aat ctt gtg gca gca agt gtt gca atg 768 
Asp Asn Asp Pro Thr Thr Arg Asn Leu Val Ala Ala Ser Val Ala Met 
245 250 255 

gat atg gta aaa att tta tct cgc gaa ggc gtg aat gac ttc cac ttt 816 
Asp Met Val Lys He Leu Ser Arg Glu Gly Val Asn Asp Phe His Phe 
260 265 270 



t aca tta aat cgt agt gaa tta act tat get ate tgt cat atg tta 864 
Thr Leu Asn Arg Ser Glu Leu Thr Tyr Ala He Cys His Met Leu 
275 280 285 

ggt gta aga cct taa 879 
Gly Val Arg Pro 
290 



<210> 38 
<211> 292 
<212> PRT 

<213> Haemophilus influenzae 
<400> 38 

Met Ser Tyr Ala Lys Glu He Asp Thr Leu Asn Glh His He Ala Asp 
15 10 15 



he Asn Lys Lys He Asn Val Ser Phe Glu Phe Phe Pro Pro Lys Asn 
20 25 30 



Glu Lys Met Glu Thr Leu Leu Trp Asp Ser He His Arg Leu Lys Val 
35 40 45 



Leu Lys Pro Lys Phe Val Ser Val Thr Tyr Gly Ala Asn Ser Gly Glu 
50 55 60 

Arg Asp Arg Thr His Gly He Val Lys Ala He Lys Gin Glu Thr Gly 
65 70 75 80 

Leu Glu Ala Ala Pro His Leu Thr Gly He Asp Ala Thr Pro Glu Glu 
85 90 95 

Leu Lys Gin He Ala Arg Asp Tyr Trp Asp Ser Gly He Arg Arg He 
100 105 110 

Val Ala Leu Arg Gly Asp Glu Pro Lys Gly Tyr Ala Lys Lys Pro Phe 
115 120 125 

Tyr Ala Ser Asp Leu Val Glu Leu Leu Arg Ser Val Ala Asp Phe Asp 
130 135 140 



He Ser Val Ala Ala Tyr Pro Glu Val His Pro Glu Ala Lys Ser Ala. 
145 150 155 160 

Gin Ala Asp Leu lie Asn Leu Lys Arg Lys He Asp Ala Gly Ala Asn 
165 170 ^ 175 

His Val He Thr Gin Phe Phe Phe Asp He Glu Asn Tyr Leu Arg Phe 
180 185 190 

Arg Asp Arg Cys Ala Ser ile Gly He Asp Thr Glu lie Val Pro Gly 

195 200 205 

Ile Leu Pro Val Thr Asn Phe Lys Gin Leu Gin Lys Met Ala Ser Phe 
210 215 220 

Thr Asn Val Lys Ile Pro Ala Trp Leu Val Lys Ala Tyr Asp Gly Leu 
225 230 235 240 




Asp Asn Asp Pro Thr Thr Arg Asn Leu Val Ala Ala Ser Val Ala Met 
245 250 255 

p Met Val Lys Ile Leu Ser Arg Glu Gly Val Asn Asp Phe His Phe 
260 265 270 



Tyr Thr Leu Asn Arg Ser Glu Leu Thr Tyr Ala He Cys His Met Leu 
275 280 285 



Gly Val Arg Pro 
290 



<210> 39 
<211> 945 
<212> DNA 

<213> Caulobacter crescentus 

<220> 
<221> CDS 
<222> (1) . . (942) 
<223> RCO02274 



00> 39 

atg acc ctt ccg ccc acc cgc cgc gtg ate ggt ccc gtc gec cga gec 48 

Met Thr Leu Pro Pro Thr Arg Arg Val Ile Gly Pro Val Ala Arg Ala 

15 10 15 

ggc gag egg acc ggc cgt ccg cgc gtg teg ttc gag ttc ttc ccg ccc 96 
Gly Glu Arg Thr Gly Arg Pro Arg Val Ser Phe Glu Phe Phe Pro Pro 
20 25 30 

aag act ccg cag atg gaa gag age ctg tgg cag gcg ate aca cgc ctg 144 
Lys Thr Pro Gin Met Glu Glu Ser Leu Trp Gin Ala Ile Thr Arg Leu 
35 40 45 

gcg ccg ctg gat ccg gee ttc gtc teg gtg acc tat ggc gcg ggc ggc 192 
Ala Pro Leu Asp Pro Ala Phe Val Ser Val Thr Tyr Gly Ala Gly Gly 
50 . 55 60 

tec acc cgc gag cgc acc cac cgc acc gtc aag egg ate ctg gac gag 240 
Ser Thr Arg Glu Arg Thr His Arg Thr Val Lys Arg Ile Leu Asp Glu 
65 70 75 80 



acc age etc aag ccc gee gcg cac ctg ace tgc gtc ggc gec agt cgc 288 
Thr Ser Leu Lys Pro Ala Ala His Leu Thr Cys Val Gly Ala Ser Arg 
85 90 95 

gaa gag gtc gat gag gtc att cgc gag tac tgg gag acc ggg gtc cgt 336 
Glu Glu Val Asp Glu Val He Arg Glu Tyr Trp Glu Thr Gly Val Arg 
100 105 HO 

cac ate gtt teg ctg egg ggc gat ccg ccg ccc ggc gag ggc ggc ate 384 
His He Val Ser Leu Arg Gly Asp Pro Pro Pro Gly Glu Gly Gly He 
115 120 ' 125 



ggc ggg gtc tat gtg ccg cgc gec gac ggc tac gee aac gee aca gag 
Gly Gly Val Tyr Val Pro Arg Ala Asp Gly Tyr Ala Asn Ala Thr Glu 
130 135 140 



432 




ttg acc aag gec gtg cgc gcg ate gcg ccg ttc gag gtg ctg gtc ggg 
Leu Thr Lys Ala Val Arg Ala He Ala Pro Phe Glu Val Leu Val Gly 
145 150 155 160 

c tat ccc gag aag cat ccc gag age ccc teg ttg gag cac gac ate 
1 Tyr Pro Glu Lys His Pro Glu Ser Pro Ser Leu Glu His Asp He 
165 170 175 

gac gtc ttg aag cag aag gtc gac gec ggc gcg acg ctg ggg ate age 
Asp Val Leu Lys Gin Lys Val Asp Ala Gly Ala Thr Leu Gly He Ser 
180 185 190 

cag ttc ttc ttc gac etc gac gee ttc ctg cgc ttc gtc gac aag gtg 
Gin Phe Phe Phe Asp Leu Asp Ala Phe Leu Arg Phe Val Asp Lys Val 
195 200 ~ 2 05 

cgc gcg gcg ggc ate acc att ccg ate gtg ccg ggg ate atg ccg gtg 
Arg Ala Ala Gly He Thr He Pro He Val Pro Gly He Met Pro Val 
210 215 220 

acc aat ttc gcg ggc ttg aag aag atg gee gee gee tgc cag acg gee 
Thr Asn Phe Ala Gly Leu Lys Lys Met Ala Ala Ala Cys Gin Thr Ala 
225 230 235 * 240 



# 



tc ccg tec tgg ctg ggg aac ctg ttc gac ggg ctg gag aac gac gcg 
Te Pro Ser Trp Leu Gly Asn Leu Phe Asp Gly Leu Glu Asn Asp Ala 
245 250 255 



gag acc cgc cgc ctg ate gec tgt teg gtg gee gee gag atg tgc gee 
Glu Thr Arg Arg Leu He Ala Cys Ser Val Ala Ala Glu Met Cys Ala 
260 265 270 

aag ctg cag gaa cag ggt ttc gag gac ttc cac ttc tac acc ctg aac 
Lys Leu Gin Glu Gin Gly Phe Glu Asp Phe His Phe Tyr Thr Leu Asn 
275 280 285 

egg gee gat etc gtt tac gee ate tgc cgt gtg ctg ggc gtg cgc gag 
Arg Ala Asp Leu Val Tyr Ala He Cys Arg Val Leu Gly Val Arg Glu 
290 295 300 

ate teg ccc gee get teg gag gtc gee gca tga 
He Ser Pro Ala Ala Ser Glu Val Ala Ala 
305 310 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



945 



<210> 40 
<211> 314 



<212> PRT 

<213> Caulobacter crescentus 



<400> 40 

Met Thr Leu Pro Pro Thr Arg Arg Val lie Gly Pro Val Ala Arg Ala 
1 5 10 15 

Gly Glu Arg Thr Gly Arg Pro Arg Val Ser Phe Glu Phe Phe Pro Pro 
20 25 30 

Lys Thr Pro Gin Met Glu Glu Ser Leu Trp Gin Ala lie Thr Arg Leu 
35 40 45 

Ala Pro Leu Asp Pro Ala Phe Val Ser Val Thr Tyr Gly Ala Gly Gly 
50 55 60 

Ser Thr Arg Glu Arg Thr His Arg Thr Val Lys Arg lie Leu Asp Glu 
65 70 75 80 




Thr Ser Leu Lys Pro Ala Ala His Leu Thr Cys Val Gly Ala Ser Arg 
85 90 95 

u Glu Val Asp Glu Val lie Arg Glu Tyr Trp Glu Thr Gly Val Arg 
100 105 110 



His He Val Ser Leu Arg Gly Asp Pro Pro Pro Gly Glu Gly Gly He 
115 120 125 

Gly Gly Val Tyr Val Pro Arg Ala Asp Gly Tyr Ala Asn Ala Thr Glu 
130 135 140 

Leu Thr Lys Ala Val Arg Ala He Ala Pro Phe Glu Val Leu Val Gly 
145 150 . 155 160 

Val Tyr Pro Glu Lys His Pro Glu Ser Pro Ser Leu Glu His Asp He 
165 170 175 

Asp Val Leu Lys Gin Lys Val Asp Ala Gly Ala Thr Leu Gly He Ser 
180 185 190 



In Phe Phe Phe Asp Leu Asp Ala Phe Leu Arg Phe Val Asp Lys Val 
195 200 205 



Arg Ala Ala Gly He Thr He Pro He Val Pro Gly He Met Pro Val 
210 215 220 



Thr Asn Phe Ala Gly Leu Lys LyB Met Ala Ala Ala Cys Gin Thr Ala 
225 230 235 240 

lie Pro Ser Trp Leu Gly Asn Leu Phe Asp Gly Leu Glu Asn Asp Ala 
245 250 255 

Glu Thr Arg Arg Leu He Ala Cys Ser Val Ala Ala Glu Met Cys Ala 
260 265 270 

Lys Leu Gin Glu Gin Gly Phe Glu Asp Phe His Phe Tyr Thr Leu Asn 
275 280 285 

Arg Ala Asp Leu Val Tyr Ala He Cys Arg Val Leu Gly Val Arg Glu 
290 295 300 



He Ser Pro Ala Ala Ser Glu Val Ala Ala 
305 310 




<210> 41 
<211> 885 
<212> DNA 

<213> Actinobacillus actinomycetemcomitans 

<220> 

<221> CDS 

<222> (1)..(882) 

<223> RAB00260 

<400> 41 

atg agt tac gca aaa gaa att gat aat eta aat caa cat tta get gat 48 
Met Ser Tyx Ala Lys Glu lie Asp Asn Leu Asn Oln His Leu Ala Asp 
1 5 10 15 

tta aac ggc aaa att aat gtc tct ttt gaa ttt ttc ccg ccg aaa agt 96 
Leu Asn Oly Lys lie Asn Val Ser Phe Olu Phe Phe Pro Pro Lys Ser 
20 25 30 

a aaa atg gaa aat ctt ctg tgg gaa tec ate cat cgc tta aaa gtg 144 
Glu Lys Met Glu Asn Leu Leu Trp Glu Ser lie His Arg Leu Lys Val 
35 40 45 

eta aaa ccg aaa ttt gta tec gtg act tac ggc gec aat tec ggc gag 192 
Leu Lys Pro Lys Phe Val Ser Val Thr Tyr Gly Ala Asn Ser Gly Glu 
50 55 60 

cgt gaa cgc act cac ggg gtg gtg aaa cgc att aag cag gaa ace ggt 240 
Arg Glu Arg Thr His Gly Val Val Lys Arg lie Lys Gin Glu Thr Gly 
65 70 75 80 

ctg gaa get gcg ccg cat tta acc ggt att gac get acc teg gac gaa 288 
Leu Glu Ala Ala Pro His Leu Thr Gly He Asp Ala Thr Ser Asp Glu 
85 90 95 

ttg cgt cgc att gee aaa ggt tat tgg gat age ggc att cgt cgc att 336 
Leu Arg Arg He Ala Lys Gly Tyr Trp Asp Ser Gly He Arg Arg He 
100 105 110 



g gca ctg cgc ggt gac gag ccg aaa ggc tac gag aaa aaa cca ttt 384 
al Ala Leu Arg Gly Asp Glu Pro Lys Gly Tyr Glu Lys Lys Pro Phe 
115 120 . 125 

tat gee gec gat tta gta gca tta tta cgt gac gta tea gat ttt gat 432 
Tyr Ala Ala Asp Leu Val Ala Leu Leu Arg Asp Val Ser Asp Phe Asp 
130 135 140 

att tec gtg gcg gca tac cct gag gtt cat ccg gaa gec aaa teg gcg 480 
He Ser Val Ala Ala Tyr Pro Glu Val His Pro Glu Ala Lys Ser Ala 
145 150 155 160 

caa gcg gat tta att aat tta aaa cgt aaa att gat gec ggt gec aat 528 
Gin Ala Asp Leu He Asn Leu Lys Arg Lys He Asp Ala Gly Ala Asn 
165 170 " 175 

cat gtg ate aca caa ttc ttt ttc gat att gac age tat ctg egg ttc 576 
His Val He Thr Gin Phe Phe Phe Asp He Asp Ser Tyr Leu Arg Phe 
180 185 190 

cgc gat cgc tgc gcg tct ate ggt att gat gca gaa ate gtg ccg ggg 624 



Arg Asp Arg Cys Ala Ser lie Gly lie Asp Ala Glu lie Val Pro Gly 
195 200 205 



att ctg ccg gtg acc aac ttc aaa caa tta caa aaa atg gca gca ate 
lie Leu Pro Val Thr Asn Phe Lys Gin Leu Gin Lys Met Ala Ala lie 
210 215 220 



672 



act aat gtg aaa att cca get tgg atg age aaa atg tat gaa ggc ttg 
Thr Asn Val Lys lie Pro Ala Trp Met Ser Lys Met Tyr Glu Gly Leu 
225 230 235 * 240 



720 



gat gat gac caa acc acc cgc aat ctg gtg gcg gcg age ate gee atg 
Asp Asp Asp Gin Thr Thr Arg Asn Leu Val Ala Ala Ser lie Ala Met 
245 250 255 



768 



gac atg gtg cgt gta ctg tec cgc gaa ggg gta aaa gac ttt cat ttc 
Asp Met Val Arg Val Leu Ser Arg Glu Gly Val Lys Asp Phe His Phe 
260 265 270 



816 



tac acc ctg aat cgc agt gaa etc acc tat get att tgc cac acg tta 
Thr Leu Asn Arg Ser Glu Leu Thr Tyr Ala lie Cys His Thr Leu 
275 280 285 



ggc att cgt ccg agt ttg taa 
Gly He Arg Pro Ser Leu 
290 



864 



885 



<210> 42 
<211> 294 
<212> PRT 

<213> Actinobacillus actinomycetemcomitans 
<400> 42 

Met Ser Tyr Ala Lys Glu He Asp Asn Leu Asn Gin His Leu Ala Asp 
1 5 10 15 

Leu Asn Gly Lys He Asn Val Ser Phe Glu Phe Phe Pro Pro Lys Ser 
20 25 30 



m 



glu Lys Met Glu Asn Leu Leu Trp Glu Ser He His Arg Leu Lys Val 
35 40 45 



eu Lys Pro Lys Phe Val Ser Val Thr Tyr Gly Ala Asn Ser Gly Glu 
50 55 60 

Arg Glu Arg Thr His Gly Val Val Lys Arg He Lys Gin Glu Thr Gly 
65 70 75 80 

Leu Glu Ala Ala Pro His Leu Thr Gly He Asp Ala Thr Ser Asp Glu 
85 90 * 95 

Leu Arg Arg He Ala Lys Gly Tyr Trp Asp Ser Gly He Arg Arg He 
100 105 110 

Val Ala Leu Arg Gly Asp Glu Pro Lys Gly Tyr Glu Lys Lys Pro Phe 
115 120 "* " 125 

Tyr Ala Ala Asp Leu Val Ala Leu Leu Arg Asp Val Ser Asp Phe Asp 
130 135 140 

He Ser Val Ala Ala Tyr Pro Glu Val His Pro Glu Ala Lys Ser Ala 
145 150 155 160 



Gin Ala Asp Leu lie Asn Leu Lys Arg Lys He Asp Ala Gly Ala Asn 
165 170 175 

His Val He Thr Gin Phe Phe Phe Asp He Asp Ser Tyr Leu Arg Phe 
180 185 190 

Arg Asp Arg Cys Ala Ser He Gly He Asp Ala Glu He Val Pro Gly 
195 200 205 

He Leu Pro Val Thr Asn Phe Lys Gin Leu Gin Lys Met Ala Ala He 
210 215 220 

Thr Asn Val Lys He Pro Ala Trp Met Ser Lys Met Tyr Glu Gly Leu 
225 230 235 240 

Asp Asp Asp Gin Thr Thr Arg Asn Leu Val Ala Ala Ser He Ala Met 
245 250 255 



Asp Met Val Arg Val Leu Ser Arg Glu Gly Val Lys Asp Phe His Phe 
260 265 270 



Thr Leu Asn Arg Ser Glu Leu Thr Tyr Ala He Cys His Thr Leu 
275 280 285 



Gly He Arg Pro Ser Leu 
290 



<210> 43 

<211> 867 

<212> DNA 

<213> Rhodobacter 

<220> 
<221> CDS 
<222> (1) . . (864) 
<223> RRC03981 



<400> 43 

tg acc acg ccg cat gtc age ttt gaa ttc ttc ccg ccg cag acg etc 48 

' t Thr Thr Pro His Val Ser Phe Glu Phe Phe Pro Pro Gin Thr Leu 
1 5 10 15 



gac gec teg ttc egg ctg tgg gag acg gcg cag gtt ctg gcg ccg etc 96 
Asp Ala Ser Phe Arg Leu Trp Glu Thr Ala Gin Val Leu Ala Pro Leu 
20 25 30 

aag ccc ggc ttc gtc teg gtc acc tat ggc gcg ggc ggc acc acc cgc 144 
Lys Pro Gly Phe Val Ser Val Thr Tyr Gly Ala Gly Gly Thr Thr Arg 
35 40 45 

aag ctg acg cat gag gee gtg gcg gcg ate cac aag aat tac ggc ctg 192 
Lys Leu Thr His Glu Ala Val Ala Ala He His Lys Asn Tyr Gly Leu 
50 55 60 

aac gtc gee gcg cat ctg acc tgc gtc gat gcg acc egg gee gaa acg 240 
Asn Val Ala Ala His Leu Thr Cys Val Asp Ala Thr Arg Ala Glu Thr 
65 70 75 80 

caa gag ate ate gac gee tat gee gag get ggc gtc acc gag att gtc 288 
Gin Glu He lie Asp Ala Tyr Ala Glu Ala Gly Val Thr Glu He Val 
85 90 95 



gcg ctg cgc ggt gat ccg ccg aaa ggc gcc gcc cgc ttc acg ccg cat 336 
Ala Leu Arg Gly ABp Pro Pro LyB Gly Ala Ala Arg Phe Thr Pro His 
100 105 no 

ccg gac ggg ttt gcc tec teg gtg gac etc ate gaa tgg ctg gcg egg 384 
Pro Asp Gly Phe Ala Ser Ser Val Asp Leu lie Glu Trp Leu Ala Arg 
115 120 125 

gac ggc cgc ttc acg ctg cgc tgc ggc gcc tat ccg gaa ccg cat ccg 432 
Asp Gly Arg Phe Thr Leu Arg Cys Gly Ala Tyr Pro Glu Pro His Pro 
130 135 140 



gaa 
Olu 
145 


gcc 
Ala 


gcc 
Ala 


gac 
Asp 


acg 
Thr 


ctg gcc gac 
Leu Ala Asp 
150 


gtg 
Val 


cgc 
Arg 


tgg 
Trp 
155 


ctg 
Leu 


aaa 
Lys 


cgc 
Arg 


aaa 
Lys 


tgc 
Cys 
160 


480 


gag 
Glu 


gcg 
Ala 


ggg 

Gly 


gcg 
Ala 


ace 
Thr 
165 


teg gcg ate 
Ser Ala He 


acg 
Thr 


caa 
Gin 
170 


ttc 
Phe 


ttc 
Phe 


ttt 
Phe 


gaa 
Glu 


gcc 
Ala 
175 


gag 
Glu 


528 


ft 


ttc 
Phe 


ttc 
Phe 


cgc 
Arg 
180 


ttc 
Phe 


cgc gac gcc 
Arg Asp Ala 


tgc 
Cys 
185 


gtg 
Val 


aag 
Lys 


gaa 
Glu 


ggg 

Gly 


ate 
He 
190 


ace 
Thr 


gcc 
Ala 


576 


aag 
Lys 


ate 
He 


ate 
He 
195 


ccg 
Pro 


ggc 
Gly 


ate ctg ccg 
He Leu Pro 
200 


ate 
He 


cag 
Gin 


tec 
Ser 


tgg 
Trp 


aaa 
Lys 
205 


ggc 
Gly 


gcc 
Ala 


aag 
Lys 


624 


age 
Ser 


ttt 
Phe 
210 


gcg 
Ala 


cag 
Gin 


cgc 
Arg 


tgc ggc ace 
Cys Gly Thr 
215 


teg 
Ser 


ate 
He 


ccg 
Pro 


ace 
Thr 
220 


tgg 

Trp 


gtc 
Val 


gaa 
Glu 


gag 
Glu 


672 


gcc 
Ala 
225 


ttt 
Phe 


gac 
Aap 


cat 
His 


gcg 
Ala 


ate cgc gac 
He Arg Asp 
230 


gac 
Asp 


cgc 
Arg 


gaa 
Glu 
235 


cag 
Gin 


ctg 
Leu 


ctg 
Leu 


gcc 
Ala 


acg 
Thr 
240 


720 


gcg 
Ala 


ctg 
Leu 


tgc 
Cys 


acg 
Thr 


gag 
Glu 
245 


etc tgc gac 
Leu Cys Asp 


aac 
Asn 


ctg 
Leu 
250 


ate 
He 


gcg 

Ala 


ggc 
Gly 


ggg 

Gly 


gtg 
Val 
255 


gag 
Glu 


768 


^3P 


ctg 
Leu 


cat 
His 


ttc 
Phe 
260 


tac 
Tyr 


acg ctg aac 
Thr Leu Asn 


egg 
Arg 
265 


ccg 
Pro 


cag 
Gin 


atg 
Met 


ace 
Thr 


cgc 
Arg 
270 


gat 
Asp 


gtc 
Val 


816 


tgc 
Cys 


cat 
His 


gcg 

Ala 


ctg 
Leu 


ggc 

Gly 


gtc aac ccg 
Val Asn Pro 


ggt 
Gly 


gtg 
Val 


gtg 

Val 


ctg 
Leu 


gaa 
Glu 


aac 
Asn 


gtc 
Val 


gcc 
Ala 


864 



275 



280 



285 



tga 



867 



<210> 44 

<211> 288 

<212> PRT 

<213> Rhodobacter 

<400> 44 

Met Thr Thr Pro His Val Ser Phe Glii Phe Phe Pro Pro Gin Thr Leu 
15 10 15 

Abp Ala Ser Phe Arg Leu Trp Glu Thr Ala Gin Val Leu Ala Pro Leu 
20 25 30 



Lys Pro Gly Phe Val Ser Val Thr Tyr Gly Ala Gly Gly Thr Thr Arg 
35 40 45 

Lys Leu Thr His Glu Ala Val Ala Ala lie His Lys Asn Tyr Gly Leu 
50 55 60 

Asn Val Ala Ala His Leu Thr Cys Val Asp Ala Thr Arg Ala Glu Thr 
65 70 75 80 

Gin Glu He He Asp Ala Tyr Ala Glu Ala Gly Val Thr Glu He Val 
85 90 95 

Ala Leu Arg Gly Asp Pro Pro Lys Gly Ala Ala Arg Phe Thr Pro His 
100 105 110 

Pro Asp Gly Phe Ala Ser Ser Val Asp Leu He Glu Trp Leu Ala Arg 
115 120 125 



• 



Asp Gly Arg Phe Thr Leu Arg Cys Gly Ala Tyr Pro Glu Pro His Pro 
130 135 140 



Ala Ala Asp Thr Leu Ala Asp Val Arg Trp Leu Lys Arg Lys Cys 
145 150 155 160 



Glu Ala Gly Ala Thr Ser Ala He Thr Gin Phe Phe Phe Glu Ala Glu 
165 170 175 

Thr Phe Phe Arg Phe Arg Asp Ala Cys Val Lys Glu Gly He Thr Ala 
180 185 190 

Lys He He Pro Gly He Leu Pro He Gin Ser Trp Lys Gly Ala Lys 
195 200 205 

Ser Phe Ala Gin Arg Cys Gly Thr Ser He Pro Thr Trp Val Glu Glu 
210 215 220 



Ala Phe Asp His Ala He Arg Asp Asp Arg Glu Gin Leu Leu Ala Thr 
225 230 235 240 



a Leu Cys Thr Glu Leu Cys Asp Asn Leu He Ala Gly Gly Val Glu 
245 250 255 

p Leu His Phe Tyr Thr Leu Asn Arg Pro Gin Met Thr Arg Asp Val 
260 265 270 



Cys His Ala Leu Gly Val Asn Pro Gly Val Val Leu Glu Asn Val Ala 
275 280 285 



<210> 45 
<211> 879 
<212> DNA 

<213> Neisseria meningitidis ser. A 

<220> 
<221> CDS 
<222> (1) . . (876) 
<223> RNM00812 



<400> 45 

atg aat tac gca aaa gaa ate aat gcg tta aat aac age ctt tec gat 48 
Met Asn Tyr Ala Lys Glu lie Asn Ala Leu Asn Asn Ser Leu Ser Asp 
1 5 10 15 

ttg aaa ggc gac ate aac gtt teg ttt gaa ttt ttt cca ccg aaa aac 96 

Leu Lys Gly Asp lie Asn Val Ser Phe Glu Phe Phe Pro Pro Lys Asn 
20 25 30 

gag caa atg gaa acg atg ctg tgg gat tec ate cac cgt ctg caa acc 144 

Glu Gin Met Glu Thr Met Leu Trp Asp Ser He His Arg Leu Gin Thr 
35 40 45 

ctg cat ccc aag ttc gta tec gta acc tac ggc gca aac tec ggc gaa 192 

Leu His Pro Lys Phe Val Ser Val Thr Tyr Gly Ala Asn Ser Gly Glu 
50 55 60 

cgc gac cgc acg cac ggc ate gtc aaa cgc ate aaa cag gaa acc ggc 240 

Arg Asp Arg Thr His Gly He Val Lys Arg He Lys Gin Glu Thr Gly 
65 70 75 80 



gaa gca gca ccg cac ctg acc ggc ate gac gca tec ccc gac gaa 288 
u Glu Ala Ala Pro His Leu Thr Gly He Asp Ala Ser Pro Asp Glu 
85 90 95 

ttg cgc caa ate gec aaa gac tat tgg gac age ggc ate cgc cgc att 336 
Leu Arg Gin He Ala Lys Asp Tyr Trp Asp Ser Gly He Arg Arg He 
100 ' 105 110 

gtc gee ctg cgt ggc gac gag ccg ccc ggt tat gag aaa aaa ccg ttt 384 
Val Ala Leu Arg Gly Asp Glu Pro Pro Gly Tyr Glu Lys Lys Pro Phe 
115 120 125 

tac gec gaa gac ttg gtt aag eta tta cgc tec gtc gee gac ttc gac 432 
Tyr Ala Glu Asp Leu Val Lys Leu Leu Arg Ser Val Ala Asp Phe Asp 
130 135 140 

ate tct gtg gcg gca tat ccc gaa gtg cat ccc gaa gee aaa tec gca 480 
He Ser Val Ala Ala Tyr Pro Glu Val His Pro Glu Ala Lys Ser Ala 
145 150 155 160 



* 



a gee gat ctg att aat ctg aag cgc aaa ate gat gcg ggt gca aac 528 
In Ala Asp Leu He Asn Leu Lys Arg Lys He Asp Ala Gly Ala Asn 
165 170 175 



cac gtc ate acc caa ttt ttc ttt gac gta gaa cgc tac ctg cgc ttc 576 
His Val He Thr Gin Phe Phe Phe Asp Val Glu Arg Tyr Leu Arg Phe 
180 185 190 

cgc gac cgc tgc gtg atg ttg ggt ate gat gtg gaa ate gtc cct ggt 624 
Arg Asp Arg Cys Val Met Leu Gly He Asp Val Glu He Val Pro Gly 
195 200 205 

att ttg cct gtt acc aac ttc aag cag etc ggc aaa atg gcg caa gta 672 
He Leu Pro Val Thr Asn Phe Lys Gin Leu Gly Lys Met Ala Gin Val 
210 215 220 

acc aac gtc aaa ate cca age tgg ctg teg caa atg tat gaa ggt ttg 720 
Thr Asn Val Lys He Pro Ser Trp Leu Ser Gin Met Tyr Glu Gly Leu 
225 230 235 ' 240 

gac gac gac caa ggc acg cgc aac etc gtc gec gee agt ate gec ate 768 
Asp Asp Asp Gin Gly Thr Arg Asn Leu Val Ala Ala Ser He Ala He 



245 



250 



255 



gat atg gtc aaa gtc ctg tec cgc gaa ggc gtg aaa gat ttc cac ttc 
Asp Met Val Lys Val Leu Ser Arg Glu Gly Val Lys Asp Phe His Phe 
260 265 270 



816 



tac acg etc aac cgc age gag ctg act tac gec ate tgc cat att tta 
Tyr Thr Leu Asn Arg Ser Glu Leu Thr Tyr Ala lie Cys His lie Leu 
275 280 285 



864 



ggc gtg cgc cct taa 
Gly Val Arg Pro 
290 



879 




<210> 46 
<211> 292 
<212> PRT 

<213> Neisseria meningitidis ser. A 



00> 46 

Asn Tyr Ala Lys Glu lie Asn Ala Leu Asn Asn Ser Leu Ser Asp 
1 5 10 15 



Leu Lys Gly Asp lie Asn Val Ser Phe Glu Phe Phe Pro Pro Lys Asn 
20 25 30 

Glu Gin Met Glu Thr Met Leu Trp Asp Ser lie His Arg Leu Gin Thr 
35 40 45 

Leu His Pro Lys Phe Val Ser Val Thr Tyr Gly Ala Asn Ser Gly Glu 
50 55 60 

Arg Asp Arg Thr His Gly lie Val Lys Arg lie Lys Gin Glu Thr Gly 
65 70 75 80 

Leu Glu Ala Ala Pro His Leu Thr Gly lie Asp Ala Ser Pro Asp Glu 
85 90 95 



Leu Arg Gin lie Ala Lys Asp Tyr Trp Asp Ser Gly lie Arg Arg lie 
100 105 110 



1 Ala Leu Arg Gly Asp Glu Pro Pro Gly Tyr Glu Lys Lys Pro Phe 
115 120 125 



Tyr Ala Glu Asp Leu Val Lys Leu Leu Arg Ser Val Ala Asp Phe Asp 
130 135 140 

lie Ser Val Ala Ala Tyr Pro, Glu Val His Pro Glu Ala Lys Ser Ala 
145 150 155 160 

Gin Ala Asp Leu He Asn Leu Lys Arg Lys He Asp Ala Gly Ala Asn 
165 170 175 

His Val He Thr Gin Phe Phe Phe Asp Val Glu Arg Tyr Leu Arg Phe 
180 185 190 

Arg Asp Arg Cys Val Met Leu Gly He Asp Val Glu He Val Pro Gly 
195 200 205 



He Leu Pro Val Thr Asn Phe Lys Gin Leu Gly Lys Met Ala Gin Val 
210 215 220 



Thr Asn Val Lys lie Pro Ser Trp Leu Ser Gin Met Tyr Glu Gly Leu 
225 230 235 240 

Asp Asp Asp Gin Gly Thr Arg Asn Leu Val Ala Ala Ser lie Ala lie 
245 250 255 

Asp Met Val Lys Val Leu Ser Arg Glu Gly Val Lys Asp Phe His Phe 
260 265 270 

Tyr Thr Leu Asn Arg Ser Glu Leu Thr Tyr Ala lie Cys His lie Leu 
275 280 285 

Gly Val Arg Pro 
290 



<210> 47 
<211> 849 
<212> DNA 

<213> Campylobacter jejuni 



0> 

1> CDS 
<222> (1) . • (846) 
<223> RCJ02911 



<400> 47 

atg tgt agt ttt tct ttt gaa gtt ttt cca cca aga aag gat gaa aat 48 
Met CyB Ser Phe Ser Phe Glu Val Phe Pro Pro Arg Lys Asp Glu Asn 
1 5 10 15 

ate aaa aat ctt cat get ate tta gat gat tta ggg caa tta age cct 96 
lie Lys Asn Leu His Ala lie Leu Asp Asp Leu Gly Gin Leu Ser Pro 
20 25 30 

aat ttt ate age gta ace ttt gga get gga ggc tct att aac tea caa 144 
Asn Phe lie Ser Val Thr Phe Gly Ala Gly Gly Ser lie Asn Ser Gin 
35 40 45 



at act tta gaa gtt gca age tta ate cag gaa gaa tat caa att cct 192 
n Thr Leu Glu Val Ala Ser Leu He Gin Glu Glu Tyr Gin He Pro 
50 55 60 



age ata gta cat tta cct tgc ate cat tct agt aaa gaa aaa ate act 240 
Ser He Val His Leu Pro Cys He His Ser Ser Lys Glu Lys He Thr 
65 70 75 80 

cag ata ctt caa aaa tgc aaa gaa aaa aat ctt aat caa att ctt gee 288 
Gin He Leu Gin Lys Cys Lys Glu Lys Asn Leu Asn Gin He Leu Ala 
85 90 95 

eta aga ggc gat ata tgt gaa aat tta aaa aaa age aaa gat ttt tct 336 
Leu Arg Gly Asp He Cys Glu Asn Leu Lys Lys Ser Lys Asp Phe Ser 
100 105 110 

tat get agt gat tta att tct ttt ata aaa aaa caa gaa tac ttt gaa 384 
Tyr Ala Ser Asp Leu He Ser Phe He Lys Lys Gin Glu Tyr Phe Glu 
115 120 125 

att tat gee gca tgc tat ccc gaa aaa cat aat gaa tct aaa aat ttc 432 
He Tyr Ala Ala Cys Tyr Pro Glu Lys His Asn Glu Ser Lys Asn Phe 
130 135 140 



ate gag gat ata cac cat ctt aaa act aag gta aat gca gga aca gat 480 
lie Glu Asp He H±b His Leu Lys Thr Lys Val Asn Ala Gly Thr Asp 
145 150 155 160 



aag etc att act caa ctt ttt tac gat aat gaa gat ttt tat act ttt 528 
Lys Leu He Thr Gin Leu Phe Tyr Asp Asn Glu Asp Phe Tyr Thr Phe 
165 170 175 

aaa caa aat tgt get tta gca gat att gac ata cct att tac gca ggt 576 
Lys Gin Asn Cys Ala Leu Ala Asp He Asp He Pro lie Tyr Ala Gly 
180 185 ' * - 190. 

« 

att atg cct att act aac aaa aga cag gtt tta aaa att* tct caa ctt 624 
He Met Pro He Thr Asn Lys Arg Gin Val Leu Lys He Ser Gin Leu 
195 200 205 



tgc gga get aaa ate cct cct aaa ttt gtt aaa att tta gaa aaa tat 
Cys Gly Ala Lys He Pro Pro Lys Phe Val Lys He Leu Glu Lys Tyr 
210 215 220 



672 



aat aat act ttg get tta gaa gat gca ggt ate gcg tat get tgc 720 
Asn Asn Thr Leu Ala Leu Glu Asp Ala Gly He Ala Tyr Ala Cys 
5 230 235 240 



gat caa att gtc gat tta ate aca agt ggt gta gat gga. att cat ctt 768 
Asp Gin He Val Asp Leu He Thr Ser Gly Val Asp Gly lie .His Leu 
245 250 \ 255 

tat act atg aat aaa tec aaa gcg get att aaa att tat gaa get gta 816 
Tyr Thr Met Asn Lys Ser Lys Ala Ala He Lys He Tyr Glu Ala Val 
260 265 270 

aag cat ttg ctt aaa gaa gag ctt cat get tag 849 
Lys His Leu Leu Lys. Glu Glu Leu His Ala 
275 280 




<210> 48 . , 

<211> 282 
<212> PRT 

13 > Campylobacter jejuni 



r 400> 48 
Met Cys Ser Phe Ser 
1 5 



Phe Glu Val Phe 



He Lys Asn Leu His Ala He Leu Asp 
20 25 

Asn Phe He Ser Val Thr Phe Gly Ala 
35 ' 40 

Asn Thr Leu Glu Val Ala Ser Leu He 
50 55 

Ser He Val His Leu Pro Cys He His 
65 70 



Pro Pro 
10 

Asp Leu 
Gly Gly 
Gin Glu 



Arg Lys Asp 



Gly Gin Leu 
30 

Ser He Asn 
45 

Glu Tyr Gin 
.60 



Glu Asn 
15 

Ser Pro 



Ser Gin 



He Pro 



Ser Ser 
75 



He Thr 
80 



Gin He Leu Gin Lys 
85 



Cys Lyp Glu Lys 
Leu Arg ply Asp He Cys Glu 



Lys Glu Lys 
Asn Gin He 
Asn Leu Lys Lys Ser Lys Asp Phe Ser 



Asn Leu 
90 



Leu Ala 
95 



100 105 110 

Tyr Ala Ser Asp Leu lie per Phe He Lys Lys Gin Qlu Tyr Phe Glu 
115 120 125 

He Tyr Ala Ala Cys Tyr Pro Glu Lys His Asn Glu Ser Lys Asn Phe 
130 135 140 

He Glu Asp He His His Leu Lys Thr Lys Val Asn Ala Gly Thr Asp 
145 150 155 160 

Lys Leu He Thr Gin Leu Phe Tyr Asp Asn Glu Asp Phe Tyr Thr Phe 
165 170 175 

Lys Gin Asn Cys Ala Leu Ala Asp He Asp He Pro He Tyr Ala Gly 
180 185 190 

He Met Pro He Thr Asn LyB Arg Gin Val Leu Lys He Ser Gin Leu 
195 200 205 

Cys Gly Ala Lys He Pro Pro LyB Phe Val Lys He Leu Glu Lys Tyr 
210 215 220 



Asn Asn Thr Leu Ala Leu Glu Asp Ala Gly He Ala Tyr Ala Cys 
5 230 235 240 

Asp Gin He Val Asp Leu He Thr Ser Gly Val Asp Gly He His Leu 
245 250 255 

Tyr Thr Met Asn Lys Ser Lys Ala Ala He Lys He Tyr Glu Ala Val 
260 265 270 

Lys His Leu Leu Lys Glu Glu Leu His Ala 
275 280 



<210> 49 
<211> 852 
<212> DNA 

<213> Lactococcus lactis 



20> 
1> CDS 

2> (1)..<849) 
23> AAK05352 



<400> 49 

atg aca agt aat tec aaa att ctt tct ttt gaa gtt ttt cca cct aca 48 

Met Thr Ser Asn Ser Lys He Leu Ser Phe Glu Val Phe Pro Pro Thr 
1.5 10 15 

act caa att gga agt acc aac ttg gta aag acc ttg gat age eta aga 96 
Thr Gin He Gly Ser Thr Asn Leu Val Lys Thr Leu Asp Ser Leu Arg 
20 25 30 

act etc teg cca gat ttt ate agt gta act tgt agt aac aat aat tat 144 
Thr Leu Ser Pro Asp Phe He Ser Val Thr Cys Ser Asn Asn Asn Tyr 
35 40 45 

gat aat att gga gat aca act ata aag ttt get gat tat gta aac aat 192 
Aap Asn He Gly Asp Thr Thr He Lys Phe Ala Asp Tyr Val Asn Asn 
50 55 60 



M743126 



aca eta gat att cca gcg gtt get cat tta cct gec get tat tta gat 240 
Thr Leu Asp lie Pro Ala Val Ala His Leu Pro Ala Ala Tyr Leu Asp 
65 70 75 80 

aaa get caa gtg ate gaa att ttg gaa egg tta aaa gat aaa caa ate 288 
Lys Ala Gin Val lie Glu lie Leu Glu Arg Leu Lys Asp Lys Gin lie 
85 90 95 

aaa aaa att ctt get tta aga ggt gat ate age gat gaa ccg atg aaa 336 
Lys Lys He Leu Ala Leu Arg Gly Asp He Ser Asp Glu Pro Met Lys 
100 105 110 

gat gat ttt aaa ttt gca agt gat ttg gtt aaa ttt ate aaa gat tat 384 
Asp Asp Phe Lys Phe Ala Ser Asp Leu Val Lys Phe He Lys Asp Tyr 
115 120 125 

gat gat agt ttt gaa gtt tta ggt get tgc tac ccc gat att cat ccc 432 
Asp Asp Ser Phe Glu Val Leu Gly Ala Cys Tyr Pro Asp He His Pro 
130 135 140 

gaa tea gta aat cga gtg agt gat ttt cat tat ctg aaa gaa aaa gta 480 
Ser Val Asn Arg Val Ser Asp Phe His Tyr Leu Lys Glu Lys Val 
150 155 160 




gat get ggt tgt gac aga tta ate acg caa eta ttt ttt gat aat gat 528 
Asp Ala Gly Cys Asp Arg Leu He Thr Gin Leu Phe Phe Asp Asn Asp 
165 170 ~ 175 

agt ttc tat gat ttt caa gaa cga tgc gca att get gag ata aat act 576 
Ser Phe Tyr Asp Phe Gin Glu Arg Cys Ala He Ala Glu He Asn Thr 
180 185 190 

ccg ata ttc gec gga ata atg cca gta ate aat cga aat caa att ctt 624 
Pro He Phe Ala Gly He Met Pro Val He Asn Arg Asn Gin He Leu 
IBS 200 205 

cgt eta tta aaa aat tgt aat acg cca tta cca gca aaa ttc att aga 672 
Arg Leu Leu Lys Asn Cys Asn Thr Pro Leu Pro Ala Lys Phe He Arg 
210 215 220 

ata etc gaa aaa tat gaa cat aat ctt ate get tta agg gat get gga 720 
~~e Leu Glu Lys Tyr Glu His Asn Leu He Ala Leu Arg Asp Ala Gly 

230 235 " 240 



t get tac gee ate gat caa ate gtt gat tta gta aca gag gat gtt 768 
lie Ala Tyr Ala He Asp Gin He Val Asp Leu Val Thr Glu Asp Val 
245 250 255 

get gga att cac etc tat acg atg aat aat gca aat acg gca cac tec 816 
Ala Gly He His Leu Tyr Thr Met Asn Asn Ala Asn Thr Ala His Ser 
260 265 270 

ate cat get tea att tct tct tta ttt acc ttt tga 852 
lie His Ala Ser He Ser Ser Leu Phe Thr Phe 
275 280 



<210> 50 
<211> 283 
<212> PRT 

<213> Lactococcus lactis, 



m _ if 



<400> 50 

Met Thr Ser Asn Ser Lys He Leu Ser Phe Glu Val Phe Pro Pro Thr 
1 5 * 10 15 

Thr Gin He Qly Ser Thr Asn Leu Val Lys Thr Leu Asp Ser Leu Arg 
20 25 30 

Thr Leu Ser Pro Asp Phe He Ser Val Thr Cys Ser Asn Asn Asn Tyr 
35 40 45 

Asp Asn He Gly Asp Thr Thr He Lys Phe Ala Asp Tyr Val Asn Asn 
50 55 60 

Thr Leu Asp He Pro Ala Val Ala His Leu Pro Ala Ala Tyr Leu Asp 
65 70 75 80 

Lys Ala Gin Val He Glu He Leu Glu Arg Leu Lys Asp Lys Gin He 
85 90 95 

Lys Lys He Leu Ala Leu Arg Gly Asp He Ser Asp Glu Pro Met Lys 
100 105 110 



Asp Phe Lys Phe Ala Ser Asp Leu Val Lys Phe He Lys Asp Tyr 
115 120 125 



Asp Asp Ser Phe Glu Val Leu Gly Ala Cys Tyr Pro Asp He His Pro 
130 135 140 

Glu Ser Val Asn Arg Val Ser Asp Phe His Tyr Leu Lys Glu Lys Val 
145 150 155 160 

Asp Ala Gly Cys Asp Arg Leu He Thr Gin Leu Phe Phe Asp Asn Asp 
165 170 175 

Ser Phe Tyr Asp Phe Gin Glu Arg Cys Ala He Ala Glu He Asn Thr 
180 185 190 

Pro He Phe Ala Gly He Met Pro Val He Asn Arg Asn Gin He Leu 
195 200 205 




Arg Leu Leu Lys Asn Cys Asn Thr Pro Leu Pro Ala Lys Phe He Arg 
210 215 220 



Leu Glu Lys Tyr Glu His Asn Leu He Ala Leu Arg Asp Ala Gly 
230 235 * 240 




He Ala Tyr Ala He Asp Gin He Val Asp Leu Val Thr Glu Asp Val 
245 250 255 

Ala Gly He His Leu Tyr Thr Met Asn Asn Ala Asn Thr Ala His Ser 
260 265 270 



He His Ala Ser He Ser Ser Leu Phe Thr Phe 
275 280 



<210> 51 
<211> 891 
<212> DNA 

<213> Prochlorococcus maritima 

<220> 
<221> CDS 

M743126 



<222> (1) . . (8B8) 
<223> RCK01602 

<400> 51 

ttg aaa tea aaa ctt cag caa act tta gaa aag aat tea aaa gta att 48 
Leu Lys Ser Lys Leu Gin Gin Thr Leu Glu Lys Asn Ser Lys Val lie 
15 10 15 

aca gca gaa tta atg ccg cca aga gga gga gac ccc gta aga tct ctt 96 
Thr Ala Glu Leu Met Pro Pro Arg Gly Gly Asp Pro Val Arg Ser Leu 
20 25 30 

aaa ata gca caa etc ttg aga aat aag gtg cat gca gtt aat att aca 144 
Lys He Ala Gin Leu Leu Arg Asn Lys Val His Ala Val Asn He Thr 
35 40 45 

gac gga agt aga gca ata atg aga atg tgt agt tta gca atg tct aaa 192 
Asp Gly Ser Arg Ala He Met Arg Met Cys Ser Leu Ala Met Ser Lys 
50 55 60 

eta tta eta gac aat ggg ata gaa cct ata atg cag ate tea tgt aga 240 
Leu Leu Asp Asn Gly He Glu Pro He Met Gin He Ser Cys Arg 
70 75 80 




gat cgt aat aaa att get tta caa tea gat att ctt gga gca aat gee 288 
Asp Arg Asn Lys He Ala Leu Gin Ser Asp He Leu Gly Ala Asn Ala 
85 90 95 

tta gga att aaa aat att tta tgc att aca gga gat tct gta aaa gec 336 
Leu Gly He Lys Asn He Leu Cys He Thr Gly Asp Ser Val Lys Ala 
100 105 110 

gga gat cag caa gaa aca aaa gec gtt cat gaa ttt gag gca gta aga 384 
Gly Asp Gin Gin Glu Thr Lys Ala Val His Glu Phe Glu Ala Val Arg 
115 120 125 



tta tta aaa caa att caa tea ttc aat caa gga att gat cct act ttt 
Leu Leu Lys Gin He Gin Ser Phe Asn Gin Gly He Asp Pro Thr Phe 
130 135 140 



ctt ttc ata aat aaa ttt gta cct gga gcg aat att cct gaa aat gtt 

Leu Phe He Asn Lys Phe Val Pro Gly Ala Asn He Pro Glu Asn Val 

22 5 230 235 240 

M/43126 



432 



gaa caa ctt cca gac aaa agg act gaa att ttc tea ggt gcg gca gta 480 
^£ Gin Leu Pro Asp Lys Arg Thr Glu He Phe Ser Gly Ala Ala Val 

150 155 160 



t cca agt tgt cga aat caa aga agt tta aaa agt aga aca att aaa 528 
Asp Pro Ser Cys Arg Asn Gin Arg Ser Leu Lys Ser Arg Thr He Lys 
165 170 175 

aaa aaa gag gee ggt gca aat ttc tta caa act caa ata gtt atg gat 576 
Lys Lys Glu Ala Gly Ala Asn Phe Leu Gin Thr Gin He Val Met Asp 
180 185 190 

aga aaa tgt tta gca gac ttt tgc aac gaa ate agt aat cca ctt gag 624 
Arg Lys Cys Leu Ala Asp Phe Cys Asn Glu He Ser Asn Pro Leu Glu 
195 200 205 

ata cca gtt att gca gga gta ttt ctt tta aaa tea tat aaa aat get 672 
He Pro Val He Ala Gly Val Phe Leu Leu Lys Ser Tyr Lys Asn Ala 
210 215 220 



720 



tta aat cgt etc aaa gat gca 
Leu Asn Arg Leu Lys Asp Ala 
245 



aaa aat cca ctt caa gaa gga ata tta 
Lys Asn Pro Leu Gin Glu Gly He Leu 
250 255 



768 



att get tea gag caa get caa gat ttt att aat att gca gat gga att 816 
He Ala Ser Glu Gin Ala Gin Asp Phe He Asn He Ala Asp Gly He 
260 265 270 

cat ctt atg gca gtc aaa tea gaa cat ctt ate cca gag ata ctt gaa 864 
His Leu Met Ala Val Lys Ser Glu His Leu He Pro Glu He Leu Glu 
275 280 285 

aaa get ggt etc aat ctg gaa tgt taa 891 
Lys Ala Gly Leu Asn Leu Glu Cys 
290 295 



<210> 52 
<211> 296 
<212> PRT 

3> Prochlorococcus maritima 



^T«L3> Pre 

Leu Lys i 



eu Lys Ser Lys Leu Gin Gin Thr Leu Glu Lys Asn Ser Lys Val He 
15 10 15 

Thr Ala Glu Leu Met Pro Pro Arg Gly Gly Asp Pro Val Arg Ser Leu 
20 25 30 

Lys He Ala Gin Leu Leu Arg Asn Lys Val His Ala Val Asn He Thr 
35 40 45 

Asp Gly Ser Arg Ala He Met Arg Met Cys Ser Leu Ala Met Ser Lys 
50 55 60 

Leu Leu Leu Asp Asn Gly He Glu Pro He Met Gin He Ser Cys Arg 
65 70 75 80 

Asp Arg Asn Lys He Ala Leu Gin Ser Asp He Leu Gly Ala Asn Ala 
85 90 95 

Gly He Lys Asn He Leu Cys lie Thr Gly Asp Ser Val Lys Ala 
100 105 110 

Gly Asp Gin Gin Glu Thr Lys Ala Val His Glu Phe Glu Ala Val Arg 
115 120 125 




Leu Leu Lys Gin He Gin Ser Phe Asn Gin Gly He Asp Pro Thr Phe 
130 135 140 

Glu Gin Leu Pro Asp Lys Arg Thr Glu He Phe Ser Gly Ala Ala Val 
145 150 155 160 

Asp Pro Ser Cys Arg Asn Gin Arg Ser Leu Lys Ser Arg Thr He Lys 
165 170 175 

Lys Lys Glu Ala Gly Ala Asn Phe Leu Gin Thr Gin He Val Met Asp 
180 185 190 

Arg Lys Cys Leu Ala Asp Phe Cys Asn Glu He Ser Asn Pro Leu Glu 
195 200 205 

M/43126 MofF 



He Pro Val lie Ala Qly Val Phe Leu Leu Lys Ser Tyr Lys Asn Ala 
210 215 M 220 

Leu Phe lie Asn Lys Phe Val Pro Qly Ala Asn lie Pro Glu Asn Val 
225 ,230 235 240 

Leu Asn Arg Leu Lys Asp Ala Lys Asn Pro Leu Gin Glu Gly lie Leu 
245 250 255 

lie Ala Ser Glu Gin Ala Gin Asp Phe He ABn He Ala Asp Gly He 
260 265 270 

His Leu Met Ala Val Lys Ser Glu His Leu He Pro Glu He Leu Glu 
275 280 285 

Lys Ala Gly Leu Asn Leu Glu Cys 
290 295 



<210> 53 
L> 1848 
}> DNA 

[> Bacillus stearothermophilus 

<220> 
<221> CDS 
<222> (1) . . (1845) 
<223> RBB04103 

<400> 53 

gtg gga ttg ctg gat gag ttg aaa gag cgc att etc ate gec gac ggg 48 
Val Gly Leu Leu Asp Glu Leu Lys Glu Arg He Leu He Ala Asp Gly 
1 5 10 15 

gcg atg gga acg ctt tta tat teg cac ggc att gac cgt tgt ttt gaa 96 
Ala Met Gly Thr Leu Leu Tyr Ser His Gly He Asp Arg Cys Phe Glu 
20 25 30 

gaa ttg aat eta tec aat cca gat gaa ate gtc cat att cat gaa gcg 144 
Glu Leu Asn Leu Ser Asn Pro Asp Glu He Val His He His Glu Ala 
35 40 45 




ate gee gcg ggc gee gac gtc att cag acg aat aca tac ggc gec 192 
He Ala Ala Gly Ala Asp Val He Gin Thr Asn Thr Tyr Gly Ala 
50 55 60 



aac tat gtg aaa etc gee cgc tac ggc ctt gaa gat gag gtg ccg gec 240 
Asn Tyr Val Lys Leu Ala Arg Tyr Gly Leu Glu Asp Glu Val Pro Ala 
65 70 75 80 

ate aac cgc gcg. gcg gtg egg etc gec agg caa gcg gcg aac gga egg 288 
lie Asn Arg Ala Ala Val Arg Leu Ala Arg Gin Ala Ala Asn Gly Arg 
85 90 95 

gca tac gtg etc ggg acg ate ggg ggg ctg cgc acg tta aac aaa age 336 
Ala Tyr Val Leu Gly Thr He Gly Gly Leu Arg Thr Leu Asn Lys Ser 
100 105 110 

gtc gtc acg etc gaa gaa gtg aag egg acg ttt cgc gag cag ctg ttt 384 
Val Val Thr Leu Glu Glu Val Lys Arg Thr Phe Arg Glu Gin Leu Phe 
115 120 125 

M/43126 MotP 



gtc ctg etc get gaa ggg gtc gac ggc gtg ctg etc gag acg tat tac 432 
Val Leu Leu Ala Qlu Gly Val Asp Gly Val Leu Leu Glu Thr Tyr Tyr 
130 135 140 

gat ttg gaa gag ttg gag acg gtg ctt gec ate gee cgc aaa gag acc 480 
Asp Leu Glu Glu Leu Glu Thr Val Leu Ala He Ala Arg Lys Glu Thr 
145 150 155 ~ * 160 

gac ttg ccg att ate get cac gtc teg etc cat gaa gtc ggc gtc ttg 528 
Asp Leu Pro He He Ala His Val Ser Leu His Glu Val Gly Val Leu 
165 170 175 

caa gat ggc acg ccg etc gcg gac gee ctt gec cgc eta gag gcg etc 576 
Gin Asp Gly Thr Pro Leu Ala Asp Ala Leu Ala Arg Leu Glu Ala Leu 
180 185 " 190 

ggg gee gat gtc gtc gga ctg aac tgt cgt etc ggt cca tat cat atg 624 
Gly Ala Asp Val Val Gly Leu Asn Cys Arg Leu Gly Pro Tyr His Met 
195 200 ~ 205 

ctt egg teg etc gag gaa gtg ccg ctg cca aat cga gcg ttt ttg teg 672 
Arg Ser Leu Glu Glu Val Pro Leu Pro Asn Arg Ala Phe Leu Ser 
210 215 220 



t 

gcg 



eg tat ccg aac gee age ctt ccg gat tac cgc gat ggg egg ctt gtc 720 
Ala Tyr Pro Asn Ala Ser Leu Pro Asp Tyr Arg Asp Gly Arg Leu Val 
225 230 235 240 

tat gag acg aac get gaa tat ttc gag gaa acg gee aaa gcg ttc cgc 768 
Tyr Glu Thr Asn Ala Glu Tyr Phe Glu Glu Thr Ala Lys Ala Phe Arg 
245 250 255 

gac caa ggg gtg cgc ttg ate ggc ggg tgc tgc ggc acg acg ccg aaa 816 
Asp Gin Gly Val Arg Leu He Gly Gly Cys Cys Gly Thr Thr Pro Lys 
260 265 270 

cat ate gaa gcg atg gca aaa gcg etc tec gac cga acg ccg gtg acg 864 
His He Glu Ala Met Ala Lys Ala Leu Ser Asp Arg Thr Pro Val Thr 
275 280 285 

gaa aaa acg gtg aaa egg cgc gcg gtg tct gta tea gtg caa gcg gag 912 
Lys Thr Val Lys Arg Arg Ala Val Ser Val Ser Val Gin Ala Glu 
* 290 295 300 



ig ccc gec cca tct ccc ctt ccc gag ctt gee cgc acg cac cgc teg 960 
Arg Pro Ala Pro Ser Pro Leu Pro Glu Leu Ala Arg Thr His Arg Ser 
305 310 315 " 320 

gtc att gtg gag ctg gat ccg ccg aaa aaa ttg ggg att gac aag ttt 1008 
Val He Val Glu Leu Asp Pro Pro Lys Lys Leu Gly He Asp Lys Phe 
325 330 335 

ctt gee ggg gcg aaa gcg etc cat gac gee ggc ate gat gcg ctg acg 1056 
Leu Ala Gly Ala Lys Ale* Leu His Asp Ala Gly He Asp Ala Leu Thr 
340 345 350 

ttg gee gac aac teg etc gec acg ccg cgc ate age aac gee get gtc 1104 
Leu Ala Asp Asn Ser Leu Ala Thr Pro Arg He Ser Asn Ma Ala Val 
355 360 365 

gec acg ate ate aag gag caa etc ggc ate cgc ccg etc gtg cat att 1152 
Ala Thr He He Lys Glu Gin Leu Gly He Arg Pro Leu Val His He 
370 375 380 
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aca tgc cgc gat cgc aat ttg ate ggc ttg cag teg cat ttg atg ggc 1200 
Thr Cys Arg Asp Arg Asn Leu lie Gly Leu Gin Ser His Leu Met Gly 
3 B5 390 395 400 

ttg cat acg etc ggc ate acc gat gtg etc gee att ace ggc gac ccg 1248 
Leu His Thr Leu Gly He Thr Asp Val Leu Ala He Thr Gly Asp Pro 
405 410 415 

teg aaa ate ggc gat ttt cca ggg gca acg tec gtg tac gac tta tea 1296 
Ser Lys He Gly Asp Phe Pro Gly Ala Thr Ser Val Tyr Asp Leu Ser 
420 425 430 

teg ttc gat ttg ate cgc ttg ate cgc cag ttt aac gaa ggg ctg teg 1344 
Ser Phe Asp Leu He Arg Leu He Arg Gin Phe Asn Glu Gly Leu Ser 
435 440 445 

tac teg ggc aaa ccg ctt ggg caa aaa acg aac ttc teg ate ggc get 1392 
Tyr Ser Gly Lys Pro Leu Gly Gin Lys Thr Asn Phe Ser He Gly Ala 
450 455 460 

ttc aac ccg aac gtc cgc cat ttg gac aaa gcg gtc gag egg atg 1440 
Phe Asn Pro Asn Val Arg His Leu Asp Lys Ala Val Glu Arg Met 
470 475 480 

gag aaa aaa ate caa tgc ggc gee cat tat ttc ttg acc cag ccg att 1488 
Glu Lys Lys He Gin Cys Gly Ala His Tyr Phe Leu Thr Gin Pro He 
485 490 495 

tac teg gaa gag aaa ate gtt gaa gtg cac gaa gcg acc aag cat ctt 1536 
Tyr Ser Glu Glu Lys He Val Glu Val His Glu Ala Thr Lys His Leu 
500 505 510 

gac acg ccg att tac ate ggc att atg ccg ctt gtg age gcg cgc aac 1584 
Asp Thr Pro He Tyr He Gly He Met Pro Leu Val Ser Ala Arg Asn 
515 520 525 

gee gac ttt ttg cat cat gaa gtg ccg ggc att acg etc tct gac gag 1632 
Ala Asp Phe Leu His His Glu Val Pro Gly He Thr Leu Ser Asp Glu 
530 535 540 




t cgc gec cgc atg gec gec tgc age ggc gac ccg gtg caa gca gec 1680 
- Arg Ala Arg Met Ala Ala Cys Ser Gly Asp Pro Val Oln Ala Ala 

550 555 560 

aag gaa ggc ate get ate gec aaa teg etc att gac get gcg ttt gat 1728 
Lys Glu Gly He Ala He Ala Lys Ser Leu He Asp Ala Ala Phe Asp 
565 570 575 

ttg ttt aac ggc att tat ttg ate acg ccg ttc ttg cgc tac gac atg 1776 
Leu Phe Asn Gly He Tyr Leu He Thr Pro Phe Leu Arg Tyr Asp Met 
580 585 590 

acg gtc gag ctt gtc cgc tac att cac gaa aaa gaa gcg gec gee aaa 1824 
Thr Val Glu Leu Val Arg Tyr He His Glu Lys Glu Ala Ala Ala Lys 
595 600 605 

gaa agg aag gtt gtt cat ggc taa 1848 
Glu Arg Lys Val Val His Gly 
610 615 



<210> 54 
M/43126 



<211> 615 
<212> PRT 

<213> Bacillus stearothermophllus 
<400> 54 

Val Qly Leu Leu Asp Glu Leu Lys Glu Arg lie Leu lie Ala Asp Gly 
15 10 15 

Ala Met Gly Thr Leu Leu Tyr Ser His Gly lie Asp Arg Cys Phe Glu 
20 25 30 



Glu Leu Asn Leu Ser Asn Pro Asp Glu lie Val His lie His Glu Ala 
35 40 45 

Tyr lie Ala Ala Gly Ala Asp Val lie Gin Thr Asn Thr Tyr Gly Ala 
50 55 60 



Asn Tyr Val Lys Leu Ala Arg Tyr Gly Leu Glu Asp Glu Val Pro Ala 
65 70 . 75 80 



Asn Arg Ala Ala Val Arg Leu Ala Arg Gin Ala Ala Asn Gly Arg 
85 90 95 



a Tyr Val Leu Gly Thr lie Gly Gly Leu Arg Thr Leu Asn Lys Ser 
100 105 110 



Val Val Thr Leu Glu Glu Val Lys Arg Thr Phe Arg Glu Gin Leu Phe 
115 120 125 

Val Leu Leu Ala Glu Gly Val Asp Gly Val Leu Leu Glu Thr Tyr Tyr 
130 135 140 

Asp Leu Glu Glu Leu Glu Thr Val Leu Ala lie Ala Arg Lys Glu Thr 
145 150 155 " 160 

Asp Leu Pro lie He Ala His Val Ser Leu His Glu Val Gly Val Leu 
165 170 175 

Gin Asp Gly Thr Pro Leu Ala Asp Ala Leu Ala Arg Leu Glu Ala Leu 
180 185 " 190 

Ala Asp Val Val Gly Leu Asn Cys Arg Leu Gly Pro Tyr His Met 
195 . 200 205 

Leu Arg Ser Leu Glu Glu Val Pro Leu Pro Asn Arg Ala Phe Leu Ser 
210 215 220 

Ala Tyr Pro Asn Ala Ser Leu Pro Asp Tyr Arg Asp Gly Arg Leu Val 
225 230 235 240 

Tyr Glu Thr Asn Ala Glu Tyr Phe Glu Glu Thr Ala Lys Ala Phe Arg 
245 250 255 

Asp Gin Gly Val Arg Leu He Gly Gly Cys Cys Gly Thr Thr Pro Lys 
260 265 270 

His He Glu Ala Met Ala Lys Ala Leu Ser Asp Arg Thr Pro Val Thr 
275 280 285 




Glu Lys Thr Val Lys Arg Arg Ala Val Ser Val Ser Val Gin Ala Glu 
290 295 300 
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Arg Pro Ala Pro Ser Pro Leu Pro Glu Leu Ala Arg Thr His Arg Ser 
305 310 315 320 

Val lie Val Glu Leu Asp Pro Pro Lys Lys Leu Gly He Asp Lys Phe 
325 330 335 

Leu Ala Gly Ala Lys Ala Leu His Asp Ala Gly He Asp Ala Leu Thr 
340 345 350 

Leu Ala Asp Asn Ser Leu Ala Thr Pro Arg He Ser Asn Ala Ala Val 
355 360 365 

Ala Thr He He Lys Glu Gin Leu Gly He Arg Pro Leu Val His He 
370 375 380 

Thr Cys Arg Asp Arg Asn Leu He Gly Leu Gin Ser His Leu Met Gly 
385 390 395 400 



Leu His Thr Leu Gly He Thr Asp Val Leu Ala He Thr Gly Asp Pro 
405 410 415 



Lys lie Gly Asp Phe Pro Gly Ala Thr Ser Val Tyr Asp Leu Ser 
420 425 430 



er Phe Asp Leu He Arg Leu He Arg Gin Phe Asn Glu Gly Leu Ser 
435 440 445 



Tyr Ser Gly Lys Pro Leu Gly Gin Lys Thr Asn Phe Ser He Gly Ala 
450 455 460 

Ala Phe Asn Pro Asn Val Arg His Leu Asp Lys Ala Val Glu Arg Met 
465 470 ' 475 480 

Glu Lys Lys He Gin Cys Gly Ala His Tyr Phe Leu Thr Gin Pro He 
485 490 495 

Tyr Ser Glu Glu Lys He Val Glu Val His Glu Ala Thr Lys His Leu 
500 505 510 

Asp Thr Pro He Tyr He Gly He Met Pro Leu Val Ser Ala Arg Asn 
515 . 520 525 



Asp Phe Leu His His Glu Val Pro Gly He Thr Leu Ser Asp Glu 
530 535 540 



He Arg Ala Arg Met Ala Ala Cys Ser Gly Asp Pro Val Gin Ala Ala 
545 550 555 560 

Lys Glu Gly He Ala He Ala Lys Ser Leu He Asp Ala Ala Phe Asp 
565 570 ~ 575 

Leu Phe Asn Gly He Tyr Leu He Thr Pro Phe Leu Arg Tyr Asp Met 
580 585 590 

Thr Val Glu Leu Val Arg Tyr He His Glu Lys Glu Ala Ala Ala Lys 
595 600 605 

Glu Arg Lys Val Val His Gly 
610 615 




<210> 55 
<211> 52 



<212> DNA 

<213> Kflnstliche Sequenz 
<220> 

<223> Beschreibung der kOnstlichen Sequenz :PCR primer 
<400> 55 

cccgggatcc gctagcggcg cgccggccgg cccggtgtga aataccgcac ag 

<210> 56 
<211> 53 
<212> DNA 

<213> Ktinstliche Sequenz 
<220> 

<223> BeBChreibung der kOnstlichen Sequenz :PCR primer 
<400> 56 

tctagactcg agcggccgcg gccggccttt aaattgaaga cgaaagggcc teg 

^ W L> 47 

<212> DNA 

<213> Kflnstliche Sequenz 
<220> 

<223> Beschreibung der kOnstlichen Sequenz :PCR primer 
<400> 57 

gagatctaga cccggggatc cgctagcggg ctgetaaagg aagcgga 

<210> 58 
<211> 38 
<212> DNA 

<213> KQnstliche Sequenz 
<220> 

<223> Beschreibung der kOnstlichen Sequenz :PCR primer 

•0> 58 
aggegeg ccgctagcgt gggcgaagaa ctccagca 

<210> 59 
<211> 34 
<212> DNA 

<213> KQnstliche Sequenz 
<220> 

<223> Beschreibung der kOnstlichen Sequenz :PCR primer 
<400> 59 

gagagggegg ccgcgcaaag tcccgcttcg tgaa 

<210> 60 
<211> 34 
<212> DNA 

<213> KQnstliche Sequenz 
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<220> 

<223> Beschreibung der Jriinstlichen Sequenz:PCR primer 



<400> 60 

gagagggcgg ccgctcaagt cggtcaagcc acgc 



34 



<210> 61 
<211> 140 
<212> DNA 

<213> Ktinstliche Sequenz 
<220> 

<223> Beschreibung der Idlnstlichen Sequenz :PCR primer 
<400> 61 

tcgaatttaa atctcgagag gcctgacgtc gggcccggta ccacgcgtca tatgactagt 60 
tcggacctag ggatatcgtc gacatcgatg ctcttctgcg ttaattaaca attgggatcc 120 
tctagacccg ggatttaaat 140 



Hp> 62 

Wm> wo 

W z> dna 

<213> KOnstliche Sequenz 
<220> 

<223> Beschreibung der k&nstlichen Sequenz :PCR primer 
<400> 62 

gatcatttaa atcccgggtc tagaggatcc caattgttaa ttaacgcaga agagcatcga 60 
tgtcgacgat atccctaggt ccgaactagt catatgacgc gtggtaccgg gcccgacgtc 120 
aggcctctcg agatttaaat 140 



<210> 63 
<211> 33 
<212> DNA 

<213> KQnstliche Sequenz 



<210> 64 
<211> 32 
<212> DNA 

<213> KQnstliche Sequenz 
<220> 

<223> Beschreibung der JcOnstlichen Sequenz: PGR primer 
<400> 64 

aggagcggcc gccatcggca ttttcttttg eg 32 

<210> 65 
<211> 5091 
<212> DNA 

<213> Kiinstliche Sequenz 




<220> 

^23 > Beschreibung der kttnstlichen Sequenz :PCR primer 



f0> 63 

igageggee gccgatcctt tttaacccat cac 



33 



w 



<220> 

<223> Beschreibung der kilnstlichen Sequenz ; Plasmid 
<400> 65 

gccgcgactg ccttcgcgaa gccttgcccc gcggaaattt cctccaccga gttcgtgcac 60 
acccctatgc caagcttctt tcaccctaaa ttcgagagat tggattctta ccgtggaaat 120 
tcttcgcaaa aatcgtcccc tgatcgccct tgcgacgttg gcgtcggtgc cgctggttgc 180 
gcttggcttg accgacttga tcagcggccg ctcgatttaa atctcgagag gcctgacgtc 240 
gggcccggta ccacgcgtca tatgactagt tcggacctag ggatatcgtc gacatcgatg 300 
ctcttctgcg ttaattaaca attgggatcc tctagacccg ggatttaaat cgctagcggg 360 
ctgctaaagg aagcggaaca cgtagaaagc cagtccgcag aaacggtgct gaccccggat 420 
gaatgtcagc tactgggcta tctggacaag ggaaaacgca agcgcaaaga gaaagcaggt 480 
agcttgcagt gggcttacat ggcgatagct agactgggcg gttttatgga cagcaagcga 540 
accggaattg ccagctgggg cgccctctgg taaggttggg aagccctgca aagtaaactg 600 
gatggctttc ttgccgccaa ggatctgatg gcgcagggga tcaagatctg atcaagagac 660 
aggatgagga tcgtttcgca tgattgaaca agatggattg cacgcaggtt ctccggccgc 720 
ttgggtggag aggctattcg gctatgactg ggcacaacag acaatcggct gctctgatgc 780 
cgccgtgttc cggctgtcag cgcaggggcg cccggttctt tttgtcaaga ccgacctgtc 840 
cggtgccctg aatgaactgc aggacgaggc agcgcggcta tcgtggctgg ccacgacggg 900 
cgttccttgc gcagctgtgc tcgacgttgt cactgaagcg ggaagggact ggctgctatt 960 
^gfcpgaagtg ccggggcagg atctcctgtc atctcacctt gctcctgccg agaaagtatc 1020 
■f»atggct gatgcaatgc ggcggctgca tacgcttgat ccggctacct gcccattcga 1080 
^^^bcaagcg aaacatcgca tcgagcgagc acgtactcgg atggaagccg gtcttgtcga 1140 
Tcaggatgat ctggacgaag agcatcaggg gctcgcgcca gccgaactgt tcgccaggct 1200 
caaggcgcgc atgcccgacg gcgaggatct cgtcgtgacc catggcgatg cctgcttgcc 1260 
gaatatcatg gtggaaaatg gccgcttttc tggattcatc gactgtggcc ggctgggtgt 1320 
ggcggaccgc tatcaggaca tagcgttggc tacccgtgat attgctgaag agcttggcgg 1380 
cgaatgggct gaccgcttcc tcgtgcttta cggtatcgcc gctcccgatt cgcagcgcat 1440 
cgccttctat cgccttcttg acgagttctt ctgagcggga ctctggggtt cgaaatgacc 1500 
gaccaagcga cgcccaacct gccatcacga gatttcgatt ccaccgccgc cttctatgaa 1560 
aggttgggct tcggaatcgt tttccgggac gccggctgga tgatcctcca gcgcggggat 1620 
ctcatgctgg agttcttcgc ccacgctagc ggcgcgccgg ccggcccggt gtgaaatacc 1680 
gcacagatgc gtaaggagaa aataccgcat caggcgctct tccgcttcct cgctcactga 1740 
ctcgctgcgc tcggtcgttc ggctgcggcg agcggtatca gctcactcaa aggcggtaat 1800 
acggttatcc acagaatcag gggataacgc aggaaagaac atgtgagcaa aaggccagca 1860 
aaaggccagg aaccgtaaaa aggccgcgtt gctggcgttt ttccataggc tccgcccccc 1920 
tgacgagcat cacaaaaatc gacgctcaag tcagaggtgg cgaaacccga caggactata 1980 
aagataccag gcgtttcccc ctggaagctc cctcgtgcgc tctcctgttc cgaccctgcc 2040 
gcttaccgga tacctgtccg cctttctccc ttcgggaagc gtggcgcttt ctcatagctc 2100 
acgctgtagg tatctcagtt cggtgtaggt cgttcgctcc aagctgggct gtgtgcacga 2160 
^^ccccccgtt cagcccgacc gctgcgcctt atccggtaac tatcgtcttg agtccaaccc 2220 
flVJfaagacac gacttatcgc cactggcagc agccactggt aacaggatta gcagagcgag 2280 
WMtgtaggc ggtgctacag agttcttgaa gtggtggcct aactacggct acactagaag 2340 
^Scagtattt ggtatctgcg ctctgctgaa gccagttacc ttcggaaaaa gagttggtag 2400 
ctcttgatcc ggcaaacaaa ccaccgctgg tagcggtggt ttttttgttt gcaagcagca 2460 
gattacgcgc agaaaaaaag gatctcaaga agatcctttg atcttttcta cggggtctga 2520 
cgctcagtgg aacgaaaact cacgttaagg gattttggtc atgagattat caaaaaggat 2580 
cttcacctag atccttttaa aggccggccg cggccgcgca aagtcccgct tcgtgaaaat 2640 
tttcgtgccg cgtgattttc cgccaaaaac tttaacgaac gttcgttata atggtgtcat 2700 
gaccttcacg acgaagtact aaaattggcc cgaatcatca gctatggatc tctctgatgt 2760 
cgcgctggag tccgacgcgc tcgatgctgc cgtcgattta aaaacggtga tcggattttt 2820 
ccgagctctc gatacgacgg acgcgccagc atcacgagac tgggccagtg ccgcgagcga 2880 
cctagaaact ctcgtggcgg atcttgagga gctggctgac gagctgcgtg ctcggccagc 2940 
gccaggagga cgcacagtag tggaggatgc aatcagttgc gcctactgcg gtggcctgat 3000 
tcctccccgg cctgacccgc gaggacggcg cgcaaaatat tgctcagatg cgtgtcgtgc 3060 
cgcagccagc cgcgagcgcg ccaacaaacg ccacgccgag gagctggagg cggctaggtc 3120 
gcaaatggcg ctggaagtgc gtcccccgag cgaaattttg gccatggtcg tcacagagct 3180 
ggaagcggca gcgagaatta tcgcgatcgt ggcggtgccc gcaggcatga caaacatcgt 3240 
aaatgccgcg tttcgtgtgc cgtggccgcc caggacgtgt cagcgccgcc accacctgca 3300 
ccgaatcggc agcagcgtcg cgcgtcgaaa aagcgcacag gcggcaagaa gcgataagct 3360 
gcacgaatac ctgaaaaatg ttgaacgccc cgtgagcggt aactcacagg gcgtcggcta 3420 
acccccagtc caaacctggg agaaagcgct caaaaatgac tctagcggat tcacgagaca 3480 
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ttgacacacc ggcctggaaa ttttccgctg 
tgcgatcacg tggctggacg agcgaagacc 
aaaatttcca gggcagcaag acccgcgact 
cggagaaaca cagccgaagt tataccgagt 
tgttgctctg acgcacgcgc ag'cacgcagc 
ccaccaggcc ggcgggaaaa tcgagcacgt 
ctgggcacgc ctggaaaaag cgccagcttg 
ccagctcatc tggctcattg atccggtgta 
gcgcctgctg gctgcaacga ccgaggaaat 
ttcacatagg ctgagccgtg gccactgcac 
tgcccagcac aatcgcgtgg atcgcctagc 
aggcacagaa aaacctaaaa aacgctatga 
cgaagcggca agaaaagcca ctgcggaagc 
gccgagcgcc gctgaagcgt ctggagagct 
tccagggcgt gccgcccgtg atgagacggc 
gttaaaagcg gctggtgagc gcctaaaaga 
ctacaccgtc gctcaggcgg tcggaggagg 
ccgccagacg gattggccgc gacgtgtgcg 
ccctgctcgt cagacagaga cgcagagcca 
aagacgtggc ggtaaaaagg ccgcagaacg 
agcacagcga gaaaaactag ctaagtccag 
^■Mfcttgacc attgcaggtt ggtttatgac 
M MPaatgaa gctatgtctg aatttagcgt 
^•pbtgcggg cattgaactt ccacgaggac 
cgtaggcaga aaacggttcc cccgtagggt 
tgattgctct tgaagctctc taggggggct 
gctcgcctcg taagcgcaca aggactgctc 



atctgttcga cacccatccc gagctcgcgc 3540 
gccgcgaatt cctcgctcac ctgggcagag 3600 
tcgccagcgc ttggatcaaa gacccggaca 3660 
tggttcaaaa tcgcttgccc ggtgccagta 3720 
cgtgcttgtc ctggacattg atgtgccgag 3780 
aaaccccgag gtctacgcga ttttggagcg 3840 
gatcggcgtg aatccactga gcgggaaatg 3900 
tgccgcagca ggcatgagca gcccgaatat 3960 
gacccgcgtt ttcggcgctg accaggcttt 4020 
tctccgacga tcccagccgt accgctggca 4080 
tgatcttatg gaggttgctc gcatgatctc 4140 
gcaggagttt tctagcggac gggcacgtat 4200 
aaaagcactt gccacgcttg aagcaagcct 4260 
gatcgacggc gtccgtgtcc tctggactgc 4320 
ttttcgccac gctttgactg tgggatacca 4380 
caccaagggt catcgagcct acgagcgtgc 4440 
ccgtgagcct gatctgccgc cggactgtga 4500 
cggctacgtc gctaaaggcc agccagtcgt 4560 
gccgaggcga aaagctctgg ccactatggg 4620 
ctggaaagac ccaaacagtg agtacgcccg 4680 
tcaacgacaa gctaggaaag ctaaaggaaa 4740 
tgttgaggga gagactggct cgtggccgac 4800 
gtcacgtcag accgtgaata gagcacttaa 4860 
gccgaaagct tcccagtaaa tgtgccatct 4920 
ctctctcttg gcctcctttc taggtcgggc 4980 
cacaccatag gcagataacg ttccccaccg 5040 
ccaaagatct tcaaagccac t 5091 
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tctctcagcg tatggttgtc gcctgagctg tagttgcctt catcgatgaa ctgctgtaca 60 
ttttgatacg tttttccgtc accgtcaaag attgatttat aatcctctac accgttgatg 120 
^t^aaagagc tgtctgatgc tgatacgtta acttgtgcag ttgtcagtgt ttgtttgccg 180 
»*tgtttac cggagaaatc agtgtagaat aaacggattt ttccgtcaga tgtaaatgtg 240 
WKETS accattctt * tgtttggtct tttaggatag aatcatttgc atcgaatttg 300 
^gctgtctt taaagacgcg gccagcgttt ttccagctgt caatagaagt ttcgccgac? 360 
ttttgataga acatgtaaat cgatgtgtca tccgcatttt taggatctcc ggctaatgca 420 
aagacgatgt ggtagccgtg atagtttgcg acagtgccgt cagcgttttg Satggccag 480 
ctgtcccaaa cgtccaggcc ttttgcagaa gagatatttt taattgtgga cgaa??aaa? 540 
tcagaaactt gatatttttc atttttttgc tgttcaggga tttgcIgSt atcatggcgt 600 
gtaatatggg aaatgccgta tgtttcctta tatggctttt ggttcgtttc tttcgcaaac 660 
gcttgagttg cgcctcctgc cagcagtgcg gtagtaaagg ttaatactgt tgcttgtttt 720 
gcaaactttt tgatgttcat cgttcatgtc tcctttttta tgtactgtgt tagcg^ctg 780 
cttcttccag ccctcctgtt tgaagatggc aagttagtta cgcacaataa aaaaaScc? 840 
!2£rX t t a "SB t 9 a °ar ccaaagtata cactttgccc tttacacatt ttaggtcttg 900 
cctgctttat cagtaacaaa cccgcgcgat ttacttttcg acctcattct attagactct 960 
cgtttggatt gcaactggtc tattttcctc ttttgtttga tagaaaatca taaaaggatt 1020 
* 9 ? g ^ taaag a *ctaaaaaa tctatctgtt tcttttcatt ctctgtattt 1080 

tttatagttt ctgttgcatg ggcataaagt tgccttttta atcacaattc agaaaatatc 1140 
ataatatctc atttcactaa ataatagtga acggcaggta tatgtgatgg gttaaaaagg 1200 
atcggcggcc gctcgattta aatctcgaga ggcctgacgt cgggcccggt accacgcgtc 1260 
atatgactag ttcggaccta gggatatcgt cgacatcgat gctcttctgc gttaattaac 1320 
aattgggatc ctctagaccc gggatttaaa tcgctagcgg gctgctaaag gaagcggaac 1380 
acgtagaaag ccagtccgca gaaacggtgc tgaccccgga tgaatgtcag ctactgggct 1440 

IW43126 




atctggacaa 
tggcgatagc 
gcgccctctg 
aggatctgat 
atgattgaac 
ggctatgact 
gcgcaggggc 
caggacgagg 
ctcgacgttg 
gatctcctgt 
cggcggctgc 
atcgagcgag 
gagcatcagg 
ggcgaggatc 
ggccgctttt 
atagcgttgg 
ctcgtgcttt 
gacgagttct 
tgccatcacg 
ttttccggga 
cccacgctag 
accgca 
tgcggc 
r gataacg 
aaggccgcgt 
cgacgctcaa 
cctggaagct 
gcctttctcc 
tcggtgtagg 
cgctgcgcct 
ccactggcag 
gagttcttga 
gctctgctga 
accaccgctg 
ggatctcaag 
tcacgttaag 
aaggccggcc 
tgtccttgtt 
aggaagctcg 
cttgtaatca 
gttacatcgt 
fgggccag 
tcaatcg 
aagacgt 
cacttttt 
aactcagccg 
gatgtgcttt 
tcagttccag 

gga 



^Ttc 



gggaaaacgc 
tagactgggc 
gtaaggttgg 
ggcgcagggg 
aagatggatt 
gggcacaaca 
gcccggttct 
cagcgcggct 
tcactgaagc 
catctcacct 
atacgcttga 
cacgtactcg 
ggctcgcgcc 
tcgtcgtgac 
ctggattcat 
ctacccgtga 
acggtatcgc 
tctgagcggg 
agatttcgat 
cgccggctgg 
cggcgcgccg 
tcaggcgctc 
gagcggtatc 
caggaaagaa 
tgctggcgtt 
gtcagaggtg 
ccctcgtgcg 
cttcgggaag 
tcgttcgctc 
tatccggtaa 
ca'gccactgg 
agtggtggcc 
agccagttac 
gtagcggtgg 
aagatccttt 
ggattttggt 
gcggccgcca 
caaggatgct 
gcgcaaacgt 
cgacattgtt 
taggatcaag 
ttaaagaatt 
tcatttttga 
tcgcgcgttc 
tcagtgtgta 
tgcgtttttt 
tgccatagta 
tgtttgcttc 



aagcgcaaag 
ggttttatgg 
gaagccctgc 
atcaagatct 
gcacgcaggt 
gacaatcggc 
ttttgtcaag 
atcgtggctg 
gggaagggac 
tgctcctgcc 
tccggctacc 
gatggaagcc 
agccgaactg 
ccatggcgat 
cgactgtggc 
tattgctgaa 
cgctcccgat 
actctggggt 
tccaccgccg 
atgatcctcc 
gccggcccgg 
ttccgcttcc 
agctcactca 
catgtgagca 
tttccatagg 
gcgaaacccg 
ctctcctgtt 
cgtggcgctt 
caagctgggc 
ctatcgtctt 
taacaggatt 
taactacggc 
cttcggaaaa 
tttttttgtt 
gatcttttct 
catgagatta 
tcggcatttt 
gtctttgaca 
tgattgtttg 
tcbtttcgct 
atccattttt 
agaaacataa 
tccgcgggag 
aatttcatct 
atcatcgttt 
atcgctttgc 
tgctttgtta 
aaatactaag 



agaaagcagg 
acagcaagcg 
aaagtaaact 
gatcaagaga 
tctccggccg 
tgctctgatg 
accgacctgt 
gccacgacgg 
tggctgctat 
gagaaagtat 
tgcccattcg 
ggtcbtgtcg 
ttcgccaggc 
gcctgcttgc 
cggctgggtg 
gagcttggcg 
tcgcagcgca 
tcgaaatgac 
ccttctatga 
agcgcgggga 
tgtgaaatac 
tcgctcactg 
aaggcggtaa 
aaaggccagc 
ctccgccccc 
acaggactat 
ccgaccctgc 
tctcatagct 
tgtgtgcacg 
gagtccaacc 
agcagagcga 
tacactagaa 
agagttggta 
tgcaagcagc 
acggggtctg 
tcaaaaagga 
cttttgcgtt 
acagatgttt 
tctgcgtaga 
tgaggtacag 
aacacaaggc 
ccaagcatgt 
tcagtgaaca 
gttactgtgt 
agctcaatca 
agaagttttt 
aataaagatt 
tatttgtggc 



tagcttgcag 
aaccggaatt 
ggatggcttt 
caggatgagg 
cttgggtgga 
ccgccgtgtt 
ccggtgccct 
gcgttccttg 
tgggcgaagt 
ccatcatggc 
accaccaagc 
atcaggatga 
tcaaggcgcg 
cgaatatcat 
tggcggaccg 
gcgaatgggc 
tcgccttcta 
cgaccaagcg 
aaggttgggc 
tctcatgctg 
cgcacagatg 
actcgctgcg 
tacggttatc 
aaaaggccag 
ctgacgagca 
aaagatacca 
cgcttaccgg 
cacgctgtag 
aaccccccgt 
cggtaagaca 
ggtatgtagg 
ggacagtatt 
gctcttgatc 
agattacgcg 
acgctcagtg 
tcttcaccta 
tttatttgtt 
tcttgccttt 
atcctctgtt 
cgaagtgtga 
cagttttgtt 
aaatatcgtt 
ggtaccattt 
tagatgcaat 
taccgagagc 
gactttcttg 
cttcgccttg 
ctttatcttc 



tgggcttaca 
gccagctggg 
cttgccgcca 
atcgtttcgc 
gaggctattc 
ccggctgtca 
gaatgaactg 
cgcagctgtg 
gccggggcag 
tgatgcaatg 
gaaacatcgc 
tctggacgaa 
catgcccgac 
ggtggaaaat 
ctatcaggac 
tgaccgcttc 
tcgccttctt 
acgcccaacc 
ttcggaatcg 
gagttcttcg 
cgtaaggaga 
ctcggtcgtt 
cacagaatca 
gaaccgtaaa 
tcacaaaaat 
ggcgtttccc 
atacctgtcc 
gtatctcagt 
tcagcccgac 
cgacttatcg 
cggtgctaca 
tggtatctgc 
cggcaaacaa 
cagaaaaaaa 
gaacgaaaac 
gatcctttta 
aactgttaat 
gatgttcagc 
tgtcatatag 
gtaagtaaag 
cagcggcttg 
agacgtaatg 
gccgttcatt 
cagcggtttc 
gccgtttgct 
acggaagaat 
gtagccatct 
tacgtagtga 



1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4323 



